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I. BIOLOGY

1. Vitamin C Content and Dynamics Studied in 200 Types of Gladioli

"Content and Dynamics of Vitamin C in Certain Types of Gladioli
Growing in the Latvian SSR," by V. Grinsteins, Zinathiskie
Raksti. Latv, Univ. (Scilentific Reports of Latvian University),
No 9, 1956, 125-141 (Latvian, resume in Russian) (from Refera-
tivnyy Zhurnel -- Khimiya Biologicheskaya Khimiya, No 23, 10 Dec
57, Abstract No 25496)

The greatest ascorbic acld content was found in the green leaves, the
least in the bracts, petals, and peduncles, and extremely insignificant
smounts in the bulbs. Vitamin C content determined in various parts of
200 types of gladioli fluctuated between 40O and 1,600 mg %.

2. Hungarians Isolate Vitamin By» From Alge

"Mass Cultivation of Fresh-Water Algae: Source of Nutrition
for Future Generations,” by Dr Harald Tangl and Dr Laszlo
Muchay, Budapest, Termeszettudomanyl Kozlony, No 6, Sep 57

y 314

The Phylaxia Serum Prcducing Institute (Phylaxia Oltoanyagtermelo
Intezet) recently succeeded in isolating nearly one gamms [microgram?] of
vitamin Bj2 per grem of alga from Chlorella vulgaris.

3. Ilydrobiological Studies in Yugoslavia

"The Man Who 'Discoverec¢' Lake Ohrid," by K. Corbe, Skeplje,
Nova Makedonija, 9 Mar 58, p 6

The discoveries by Dr Sinlsa Stankovic concerning the flors and fauna
of Lake Ohrid began to be noticed by European biologists in 1927. In
. 1935, he founded the Hydrobiological Establishment, whose prime function
was to lnvestigate the unique marine life in the lake. The results of
these studies will be collected and published as a book in Belgrade and
Skoplje in the Serbo-Croatian and Macedonian languages.

Lake Ohrid conceals in its constantly cold depths many unusual forms
of life which have died out elsewhere in the world. Special equipment has
brought to the surface many small snails and crawfish, some of which are
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blind duc to adaptation to the constant dorkness. In recent years, study
has been devoted to the plankton in the surface waters of the lake, It
hus been found to consist primarily of microscoplc algoae and crawfish,
which constitute the most important source of food for the fish.

4, Recent Hungarian Research in Biology and Medicine

"New Hungarian Research Results in Biology and Medicine," by
Dr Imre Toro, academician, Budapest, Nepakarat, 29 Dec 57, p 5

The author summarizes recent developments in research biology and
medicine as follows:

In their studies of monocellular organisms and the origin of proteins,
Hungarian blologists have developed a technique which enables them to ob-
serve in a glass vessel the process by which protein is formed. Also,
they have succeeded in demonstrating structural variations in similar
proteins occurring in different species.

With the aid of radioactive isotopes, satisfactory progress has been
made in the study of the chemical elements of cell multiplication.

New results have been achieved in recognizing the function of the
thymus,

A striking similarity has been discovered between the operation of
the cell structure of the cortex and the mechanism of the electronic com-
puter. This fact will make possible further successful research on the
physlology of the cortex. The results are of significance in recognizing
the behavior-blology of organisms.

Researchers have been able to locate the brain centeré which inhibit
the sense of dilrection of living beings.

In the field of heredity, researchers are studylng the problem in
both humans and bacteria. In the latter field, they have been able to
direct heredity with chemicals; in the former, they have conducted investi-
gations on twins,

In the field of plant heredity, outstanding results have been achieved
with peas, rye, and corn.

An entirely new form of anesthesia was discovered as the result of
the use of the substance called "capsaicin,"

-2 - :
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An exploration of caves disclosed the presence of T2 varietles of
mushcooms all of which produced antibiotics. Some of these have proved
to be very effective.

Botanlsts huve developed o variety of poppy which ylelded 6.5 percent
more morphine per quintal in mess tests than previously known varieties.

In the course of kidney and muscle research, scientists have suc-
ceceded in determining the reguletory mechanism governing the nervous sys-
tem of the kidneys.

As a result of the study of many healthy and diseased organs, it has
been demonstrated that the circulation of lymph is similar in importance
to the circulation of blood. The establishment of this fact has made
possible the analysis of a number of pathological conditions, the essence
of which was previously unknown.

Much successful research has been done in the field of ulcerous
diseases and asthma.

Researchers have had good results in treating certain diseases by
artificlally cooling the system.

Several new techniques have been evolved for the early and precise
detection of cancer. Furthermore, the Hungarian drug "Degranol" shows
great promise in the treatment of cancer.

5. Date Changed for Conference on Biological Action of Ultraviolet
Radiation

"Announcement" (unsigned article), Moscow, Biofizika, Vol 3,
No 1, 1958, p 128

The date of the Conference on the Biological Action of Ultraviolet

Radiation, which is to be held in Leningrad, has been changed frcm
27-30 May 1958 to 3-6 June 1958,

-3 -
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II. CHEMISTRY

Industrial Chemistry

6. Production of Rare Metals and of Metals Present in Low Concentrations

Khimiya i Progress Tekhniki (Chemistry and the Progress of Tech-
nology), by D. Yu. Gamburg, Candidate of Chemical Sciences,
Znaniye, Moscow, 1957, 24 pp

This popular booklet on the role played by chemistry in the progress
of technology gives the following information:

The elements uranium, germanium, beryllium, selenium, cesium, rubid-
ium, and gallium are bringing about new changes in technology. For in-
stance, during recent years the application of germenium has resulted in
radical changes in electrical engineering. The replacement of vacuum
tubes, which break easily and are difficult to manufacture, with small-
sized and long-lived germanium crystal dlodes and transistors has made it
possible to reduce considerably the size of radio receivers, television
receivers, calculating machines, and radar equipment. The application of
germanium semiconductors improved the operation of all these devices and
at the same time reduced the amount of electric rover needed to operate
them. This is of considerable technical and economic lmportance.

The importance of germanium can be illustrated by the fact that a
content of this element amounting to 0.001-0.002% in some coal ashes is
regarded as adequate from the sbandpoint of the industrial production of
germanium from these ashes.

The elements cesium and rubidium are used extensively in technology,
in telemechanics, and in television.

Semiconductor elements are used extensively for the production of
thermoelements which convert heat energy and light energy directly into
electric powver.

The elements which have been mentioned are also responsible for con~
siderable changes in metallurgy. For instance, their addition to steel
makes it possible to obtain the most diverse and sometimes unexpected
changes in the characteristics of the steel. '

The metals niobium, tantalum, beryllium, lithium, and magnesium have
acquired a very great importance in metallurgy. :
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Beryllium bronzes have a pgreat resistance to wear, Beryllium oxide
refrouctories are distinguished by o high melting point and great stability
to corroston, so that they cun be successfully used in nuclear energy
technology. Niobiwm end tantalum are high-melting metals which can be
successfully subjected to cold working, stamping, und cold drawing. These
metuls have an exceptionally high corrosion resistance. The carbides of
nlobium and tantalum are used in superhard alloys for cutting tools.

Mognesium, in addition to aluminum, is being used extensively in the
metallurgy of light and very light alloys. The addlition of magnesium to
cast iron mukes it possible to obtain cast iron of exceptional strength.
As far us mechanical strength is concerned, this cast iron approaches
steel in 1ts characteristics, while preserving the special properties that
make it suitable os a construction material.

Lithium and its compounds are beginning to acquire a special place
in present-day metallurgy. A smaell addition of iithium hydroxide in-
creases the power output of electrical storage batteries and prolongs
their useful life. Greases which contain lithium soaps preserve thelr
lubricating characteristics at temperatires from 60° below zero to 120°
above zero. The most important application of lithium is in the future
and consists in the use of this melal for the production of tritium to
be employed in thermonuclear reactions,

The technological progress brought about by titanium in present-day
metallurgy can only be compared with that which followed the introduction
of aluminum and magnesium. The mechanical strength of titanium and of
its olloys 1is as high as that of steel, and the specific weight of this
metal is only half that of steel. Furthermore, titanium has a very high
resistance to heat. Because of its characteristics, titanium and its
alloys will be excellent structural materials for aircraft.

Titanium is resistant to corrosion, which mekes it an unmatched ma-
terial for applications in the chemical and petroleum industries, reaction
motor technology, the construction of gas turbines, and ship building.

The resources of titanium in the earth's crust are three times higher than
those of chromium, vanadium, zinc, <opper, and manganese taken together.

In addition to increasing the range of elements which can be used,
the chemical industry has developed new methods for the concentration of
elements found in deposits where they occur in such low concentrations
that the exploitation of these deposits was considered impracticable until
recently. The industrial exploitation of lead, copper, zinc, silver, and
gold deposits wns formerly limited to occurrences of these metals in cone
centrations 5,000-10,000 times higher than the average content of the
metals in the earth crust. As a result of new methods of concentration
and extraction, it is possible at present to exploit deposits in which the
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metals are present in concentrations that are much lowver. Furthermore,
the most diverce methods are used for the utilization of wastes., For
instunce, a thermal power station of medium capacity which burns 1,500
tons [per day] of coal with a high ash content releases daily into the
air more than 300 tons of the finest dust and 100 tons of sulfur dioxide,
which contaminate the surrounding area. The valuable metals germanium
and gallium can be recovered from this dust and sulfuric acid can be pro-
duced from the sulfur dioxide (pp 11-12).

Indium, thaellium, gallium, and germanium are produced from the fly
dust and other wastes of copper smelters, zinc plants, and sulfuric acid
plants (p 1k).

When processes for the complete utilization of copper » tin, lead,
ond other ores are applied, the metals tungsten, molybdenum, antimony,
cobalt, cadmium, bLismuth, and indium are obtained as by-products. Com-
plete utilization of iron ores that contein titanium and vanadium mekes
the blast-furnace slags which result from the conversion of such ores a
valuable raw material for the production of these metals. (pp 15-16)

[SIR Note: This account is of interest Zrom the standpoint of actual
attempts made in the USSR to recover useful elements from industrial
wastes. TFor instance, several investigations have been published in USSR
technical periodicals recently on the concentration and recovery of ger-
menium present in coal,]

T. Use of Ton Exchange Resins in Technology of Inorganic Salts

"Trends in the Development of the Technology of Inorganic
Salts," by Prof M. Ye. Pozin and B. A. Kopylev, Candidate of
Technical Sciences; Moscow, Khimicheskaya Navkae i Promyshlen-
nost', Vol 2, No 6, Nov-Dec 57, pp OT1-686

Recent developments in the separation of salts by flotation, the
separation of salt suspensions in hydrocyclons, the conversion of salt.
solutions at high temperatures and pressures, the application of ion-
exchange resins in the technology of inorganic salts » the production of
salts by the treatment of aqueous suspensions with gases, and the pro-
duction of some new salts (particularly polyphosphates) are reviewed on
the basis of both USSR and Western work. A bibliography consisting of U5
USSR references and Th non-USSR references is appended to the article.

The section on hydrocyclons deals principally with the treatment of

potassium salts. It is mentioned that hydrocyclons can be applied in the
enrichment of uranium ores.

-6 - :
Approved For Release 1999/09/08 : CIA-RDP82-00141R000100070001-6



Approved For Release 1999/09/08 : CIA-RDP82-00141R000100070001-6

The section on the upplicution of ion-exchange resins describes in
some detail the purification of lithium nitrate from sodium and potassium
by means of u para-phenolsulfonic acid cationite followed by conversion
%o 1lithium carbonate, the purification of zirconium and bismuth salts by
filtration through cationites, and the concentration of vanadium, gold,
platinum, and palladium by means of anionites. Tt is pointed out that
separation and purification of bismuth, tungsten, tin, and antimony salts
can be accomplished with the aild of eilther anionites or cationites because
of the amphotheric nature of the oxides of these metals. Procedures for
the concentration of boric acid from natural brines and industrial wastes
are discussed. At the conclusion of the section the possibllity of intro-
ducing ion-exchonge resins continuously into the process, so that the
necessity of interruptions for the purpose of the regeneration of the
resin will be eliminated, is mentioned on the basis of American publica-
tions. The subject of selective ion-exchange resins and the application
of ion-exchange dlaphragms, membranes, and films is also discussed. It
i1s stated on the basis of US publications that ion-exchange diaphragis
(membranes) can be used for the desalting of saline waters and sea water
and for the extraction of iron from pickling solutions.

In the section on the production of new salts, it is stated that the
increased demond for fluorine to be used in the production of agricultural
poisons has reopened the question in regard to the recovery of by-product
fluorine in comnection with the conversion of phosphates: +the methods
that have been developed, by means of which sodium fluorosilicate is pro-
duced from the fluorine-containing gases of superphosphate plants, can no
longer be ragurded as universally applicable. The author says that ab-
sorption of fluorine by limestone deserves attention as an industrial
process for the production of calclum fluoride that is to be used as a
starting material for the production of fluorine compounds or as an addi-
tive to cement.

8. USSR Review of Technology of Fluorine Compounds

"Trends in the Technology of Fluorine Salts," by M. G. Gabri-
yelova, Candidate of Technical Sciences; Moscow, Khimicheskaya
Nauka 1 Promyshlennost, Vol 2, No 6, Nov/Dec 57, pp [22-726

This article reviews applications of fluorides, the production of
fluorine and hydrogen fluoride, raw materials for the production of fluo-
rine, industrial methods for the production of fluorides, the utilization
of industriael waste products containing fluorine, the fluorination of
concrete, and the chemistry and applications of fluorides produced in
small quantities. A bibliography consisting of 1k USSR references and
14 non-USSR references (including references to publications translated
into Russian) follows the text of the article.
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In revieving the non-USSR literature on applications of fluorine,
the author says thot many nevly investigated physicochemical propertics
of wvarious fluorlne compounds and new technclogical applicoations of these
compounds are mentioned in the publications in question. On the basis
of the scientific research which has been done in this field, novel tech-
nological methods for the production of new compounds have been develiped.
lowever, ingsufficient data on the volume of the Production of these com-
pounds are glven in the literature. This 1is explained by the fact that
many fluorine compounds are used for purposes connected with national de-
fense and in the nuclear energy technology (e. g+, uranium fluoride, boron
fluoride, etc.). The author roints out that methods of fluorination by
means of elemental fluorine or hydrogen fluoride are applied in the syn-
thesis of many organic compounds. Because of this there has been & rapid
and extensive expansion in the production of fluorine and hydrogen f{luo-
ride, which represent the initial products for the synthesis of various
fluorine compounds.

In. the section on the production of fluorine and hydrogen fluoride,
materials which are least susceptible to corrosion by fluorine and bydro-
gen fluoride and best suited for the construction of chemical equipment
exposed to the action of these substances are listed. It is stated that
the best materials from this standpoint are chromium-nickel and chromium-
nickel-molybdenum steels of different grades, copper-nickel alloys,
nichron, and niobium; as far as nonmetallic materials are concerned,
grephite, grapholite, carbon impregnated with phenolic resin, polyisobuty-
lene, and polyethylene are best,

In the section on raw materials for the production of flnorine, the
conversion of fluorspar and the recovery of fluorine from waste gases of
the phosphate fertilizer industry are reviewed. It is pointed out that
the waste gases of phosphate fertilizer rlants are the principal source
of fluorine in the chemical industry. In the part of the article dealing
with methods of production, the thermal, soda suspension, and potassium
carbonate methods are reviewed in detail on the basis of USSR work and
USSR publications. The thermal method, which has been proposed by S. I.
Vol'fkovich, consists in the production of sodium fluoride by the thermal
decomposition of sodium fluorosilicate. The gaseous silicon fluoride
which forms is recirculated. The soda suspension method is based on the
interaction of calcined soda with sodium fluorosilicate. The crystals of
sodium fluoride are separated by means of a hydrocyclone according to a
method developed by the Ural Scientific Research Chemical Institute. The
production of sodium fluoride by the potassium carbonate method is based
on the treatment of silicon fluoride with potassium carbonate followed by
& conversion of the potassium fluoride that is formed irto sodium fluoride
by means of sodium carbonate.

-8 -
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A method for the recovery ond decomposition of silicon fluoride by
means of aqueous ammonla on the basis of o procedure developed by the
State Instltute of Applied Chemlstry is described. The second half of
the section on production methods discusses methods for the production
of synthetlic cryolite. Three methods are discussed: the ammonia method,
the carbonate method, and the acid method. The discussion of cryolite
production is concluded vwith the description of a method for the produc-
tion of aluminum fluoride by means of fluoroboric acid.

In the rection on the fluorination of concrete, methods for the
treatment of concrete with silicon fluoride are described on the basis
of USSR, German, and French publications. This treatment, which is car-
ried out at a pressure of 4-6 atmospheres with the use of freshly gener-
ated, dry SiF),, increases the mechanical strength of the concrete and
improves its resistance.

In the discussion of the production of fluorides produced in small
quantities, the following information is given:

Among fluorides which are produced in small quantities but are never-
theless very important, one may mention uranium hexafluoride, magnesium
flvoride, lithium fluoride, sulfur fluoride, chlorine fluoride, and boron
fluoride.

Uranium hexafluoride is produced by the fluorination of the uranium
oxide U305 with elemental fluorine from which all impurities have been
elimina%eg. In the process of fluorination, which is conducted at 400°,
by-products are formed in addition to UFg, specifically uranium oxyfluo-
ride UOF). The separation of these by-products is accomplished by cooling
the reaction gases to very low temperatures. As a result of this cooling,
UFg is deposited in the form of a white powdery mass. The gaseous prod-
ucts which do not condense are recirculated. The simplest method of pro-
ducing the fluorides of alkall and alkaline earth metals is based on the
interaction of oxides, hydroxides, and carbonates of these metals with an
aqueous solution of hydrogen fluoride.

In connectlon with the development of the production of anhydrous
hydrogen fluoride on an industrial scale, a number of fluorine compounds
including T1 F),, 2r F), Nb Fg, Ta Fg, V F), Sn ¥),, and Sb Fg are produced
by the treatment of the chlorides of these metals with anhydrous hydrogen
fluoride. A number of fluorine compounds including Bi F5, SFg, Se Fg,
Os5 Fg, Ir Fg, Cr F4, and Cr F5 arc produced by using elemental fluorine,
Elemental fluorine is also used in the synthesis of the halogen compounds
of fluorine. A prominent place in the industry of fluorine compounds is
occupled by the production of freons. The production of fluorine plas-
tics, vhich possess very valuable properties (resistance to fire, insolu-
bility in organic solvents, hardness and stability toward chemically
active agents), is being advanced. Also, the production of fluorinated
hydrocarbons used as electrical insulating materials is expanding.
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AL the conclucion of the artlcle the author reviecws current develop-
ments in the £1eld of fluorine technology as follows:

The principal trends in the development of the production of fluorine
compounds ure characterized by an expansion of the range of avallable
fluorine sults, for the production of vhich industricl gases containing
fluorine can be used to a major extent. On the basis of the fluorine com-
pounds vhich are produced, various inorganic and organic compounds can he
prepared, the possibilities for the application of which are constantly
inercasing.

A tuask of the greatest importance is the production of cryolite and
of vlwninum fluoride by means of new technologlcal processes which will
malic it possible to {a) utilize the gases of the superphosphate production
wad (1) z2liminate the use of sulfuric acid and of fluorspar.

Insteud of sodium fluoresilicate, which has lost its lmportance as
far as agricultural applications are concerned, it is necessary to produce
other fluorosilicotes, namely, those of ammonium, magnesium, and zinc,
which arc used in the economy as antiseptics and fluxes.

The scientific research work on the technology of fluorine compounds
that is done must concentrate on investigation of the process of the con-
version of silicon fluoride to hydrogen fluoride, taking into considera-
tion the unlimited possibilities of applying the latter in technology.

In conjunction with the expansion of the production of phosphate
fertilizers, the production of fluorides must become an extensive branch
of the chemical industry.

9. Pronerties and Applications of Polyfluorethylene and Polyethylene
Plastics Manufactured in USSR

Materialy Neogranichennykh Vozmozhnostey (Materials of Un-
limited Potential), by Docent B, Ya. Rozen, Candidate of Chemi-
cal Sclences; Znaniye, Moscow, 1957, 39 pp

In searching for heat-resistant plastics, chemists succeeded in syn-
thesizing new materials which have properties superior to those of organo-
silicon compounds. These plastics, known as fluorine plastics, represent
polymers of ethylene in the molecules of which the hydrogen atoms are
completely or partially replaced by fluorine atoms. Ftoroplast-4 [fluo-
rinc plustic-k] and ftoroplast-3 [fluorine plastic-3] are nov being pro-
duced by USSR plants.

-10 -
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Ftovopliat-h (sonebimes call.od toflon) ic o whitloh groy mass which
Proosonewhat tranglueent in thin luyers; 1t feels live paraffin. Teflon
pl:t s, diske, and vingy cun be employcd ac high-frequency insulation .for
. colls, condencevs, and slots of electric equipment. Insulation materials
mede fron ftoroplust-lI are not moistened by water and do not swell in it,
so that they can be used at high hanidities.

o As dlotingulshed from some other pluastics (polyethylene, polystyrene,

" cte.) ftoropluut-lt does not become fluld at high temperatures. Articles
rule Trow ftoroplast-l are not cowbustible and do not change their shape
on heatlng up to 350°.

ileving an cxeeptionally high chemical stability, teflon is not af-
fected by strong aclds or strong alkalics. It remains unuffected even by
hot coucentrated nitric acld or o mixture of nitric weid with hydrochloric
acid.  In view of the fact thut this plastic is superior to gold aud plati-
num s for ue 188 resistunce to chemicul corrosion is concerned, it 1is
oceusion.lly referred to as w noble metal plastic.

Ftoroplust-h 1s insoluble in organic solvents and in water. It de~
composes only under the action of metallie sodium, gaseous fluorine, or
chlorin~ trifluorlde. Even then, it is affected only at elevated tempera-
tures. In addition to a high heat stubility, ftoroplast-4 has,/a high

! resistance to cold. Articles made from teflon not only are unaffected by
the lovest temperatures encountered outside, but also do not exhibit eny
brittleness at the temperature of liquid air (minus 190°). Ftoroplast-L

. 1z subjeet to high residual deformations. These deformations are already
noticeable at o pressure of 30 kilograms per square centimeter. At a
precuuce of 100-200 kilograms per square centimeter, this resin can be
volled into thin films. During the rolling, the arca of the resin in-
creusts to 3-3.5 times the orlginal area without the formetion of cracks
or {loouvres.

Because of 1ts suitable physicomechanical. and chemical properties,
ftoroplast-t cun be applied extensively in technology, specifically in
the chemical and pharmaccutical industries, in refrigeration, in the food
indust>y, in elecetronics, and in aviation. It is particularly suitable
for the production of parts serving for the tightening of pipe connec-
tions, puws, and other cquipment used for the transmission of fluids.

N Parts for chemical equipnent are made from ftoroplast-4. Pipes and
tubes madas from this naterial are exceptionally strong.  For instance, a
- t:flon pipe of a cmall diameter with a wall thickness of 1.5 millimaters

con stond o presgurce of higher than 15 atnospheres. :

. Decause rtoroplast-!t does not swell in any.known liquid, products

meade of it can be kept for months in any corrosive or otherwise aggressive
liquid, ‘
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Porous tellon fllter plates have been Tfound very useful ot industeiad
K plants. The produetlon of these plates iu very simple. The polymer Lo
. mressed together with come povdeved salt. When the plate has been nmana-
' factneed, the salt 1o washed out of it. Depending on the guantity of salt
ndded, one may produce materials with vurlous degrees of porosity.

v Because of the lack of odor, stubility toward liquids and futs, and
absence of adheslon to the most sticky substances, teflon hau properties
that are of advantage from the stuandpoint of the application of this mu-
terind in the food industry. It ic also used in medicine as o substitute
for bones and cartilage in restorative surgery, ete.

Becanse of the insolubility and high thermal stavility of Ctoroplust-I,
products nuwde of 1t cannot be mamufactured like other plastic produchts:
speceial methods must be applied. Thus, machine parts can be mamifactured
by cold pressing of the finely dispersed granular polymer under a pressure

: of 200 atmospheres or higher. The manufactured products are then baked by
A Ikeeplng them for several hours at a temperature of 360-3750.

Ftoroplast-3 differs from ftoroplast-U4 in its appearance and proper-
tles. Ttoroplast-3 is a horny materiol vhich is supplied in various
shades ranging from colorless to brown. The shade depends on the duration
and temperature of the treatment. This plastic melts ut 2100, although
it is harder thon ftoroplest-U at room temperature. As distinpuished from
ftovoplugt-h, ftoroplast-3 does not flov at low temperatures and does not
possess a high mechanical strength or hardness., However, the hardness of

- products made of ftoroplast-3 can be considerably increased Ly heat-
L hardening. The elongation of +thermally huardened products nade of
i ftoroplacst-3 is increased by a factor of 5. Ftoroplast-3 is transparent

. even in thick layers. It is particularly important that this resin can
v be treated by any known method applied in the working of plastics, viz.,
‘ pressure-molding, casting, or injection molding.

decause of the low plasticity of ftoroplast-3 and its higher tendency
to crystullize, the pressing of products made of it must be conducted at
@ higner temperature than the pressing of other plastics. The working
temperature in presses should be 220-260°. High pressures are commonly
used: these must amount to 500-T700 atmospheres. The special churacter-
istics of this resin requires rapid chilling after pressing. The products
s are cooled to 100-120° in the molds and then additionally cooled to room
R temperature. TFor this purpose they are taken out of the molds and placed

on vocden or textolite planks.

Ftoroplast-3 1s used csubstantially for the same wpurposcs and applica-
tions as ftoroplast-U. In addition to that, it is used as a material for
b diaphragms of storage batteries, transparent peephole covers, linings for
equivment which operates at high pressures, and noncorrosive coating for
metals. Steel coated with ftoroplast-3 1s often used as a substitute for
stalaless stecl, silver, or gold.
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Coatlings from ftoroplust-3 adhere well to gloss, porcclein, and
ceramics.,

The superior characteristies of fluorine plastics, i.c., Lish chani-
cal stabllity, o long useful life, impermecatility to water, and a high
diclectric constant, are also exhibited by polyethylenc. The production
of polycthylene-1 with a molecular weight of 18-25,000 and of polyetlhiylonc-2
with u molecular weight of 28-35,000 has been organized in the USSR. In
addition to that, the so-called coble polyethylene, a mixed polymer of
cthiylenc and isobutylene, is produced in the USSR.

All types of polyethylenc are highly resilient. Even in very celd
weather, one may bend o strip made of this type of plastic around a cylin-
der with a diameter of 4 millimeters without producing any cracks ov
breaks. However, with rising temperatures the rcsiliency of polycthslene
resins becomes worse. Thelr breaking strength on elongation is also re-
duced.

Pclycthylene-1l and cable polyethylene differ from rolyethylene-2 in
some of tlicir physicomechanical properties. These two grades are more
plastic and have a greater elongation, so that their fabrication into
articles is easler in many cases. By subjecting polyethylene to o pres-
sure of 30 atmospheres on hydraulic presses at a temperature of 140-150°,
sheets with a thickness of 1-20 millimeters are produced and blocks with
a thickness of 20-150 millimeters as well as many single-piece parts and
objects. Thin sheets with a thickness of 0.3-3 millimeters are manu-
factured by the shaving of large polyethylene blocks on special machires.
Polyethylene tubes, robs, and films are produced by extrusion. Most
frequently, polyethylene is molded under pressure. Pressure molding is
done by exposing the material for 10-20 seconds to a temperature of 150-
180° under pressure. The finished products are cooled for about the same
pericd of time. Polyethylene is used for the manufacture of parts of
chemical equipment: 1t resists the action of strong inorganic aucids
(sulfuric, hydrochloric, and phosphoric acids) as well as that of caustic
alkali. It is sensitive to concentrated nitric acid, however. Poly-
cthylene is also resistant to the action of solutions of salts, hydrogzen
peroxide, and formaldehyde. It is used for the production of coatings
for equipment which serves as substitutes for lead and bronze coatings.
Polyethylene is ulso used as a packaging material in the food industry
and for other purposes.

For some time, polyethylene has been used 1n the USSR as an insulator
in television receivers, replacing the formerly used polystyrene. Ex-
cellent insulating material is made from polyethylene for high-frequency
cables used in television and for radar equipment; it is also applied for
the manufacture of sheathes to be used on subterranean cables and cables
submerged in water. The use of a polyethylene insulated high-frequency
telephone cable makes it possible to increase the number of simultaneous
conversations over every cable pair by a factor of almost 25.
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When o fine polycthylene powder is heated, 1ts purticles nelt and
breome plastic ard adhesive, When the partieles are projected tn thisn
state agadnst o surfoce, they form a very strong bond vith the cviface
and adhere to it vith the result that 2 continuous couating is applied.
Using this principle, one can protect metals from corrosion and protoet
stonc, concrete, and wood from deterioration by applying pol cth,lenc

| - ccotlngs Ly the method of flume~spraying. The polycthylene powdor is
" blowvn by compressed air throuch a spraying pistol which compric- wu
nertylene huener. This sproying plotol opeiutes ot o press of el
atmosphercs.  To lnsure a unlfor i coating, spraylng 1o done povpondlou-
lorly to the surfacce helng spiwyed, (pp‘lG-El)
L] A.;'
i, ‘
B ‘; :
.
."t_
L
0
-
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10.  Conversinon of Roron Minerals in USSR

"Conversilon of Boron Crude Materials," by Prof L. Ye. Berling
Moscow, Khimicheskaya Nonuka i Promyshlennost', Vol 2. Wo 6,
Nov/Dec 57, pp 126-733

Borate crude materials found outside the USSR and In the USSR are dis-
cussed in detail, It 1c pointed out that the borate crude materials avail-
able in the USSR are different from those occurring outside the USSR, so
that differcnt methods must be applied for their conversion. In connection
with this, the ctatement is made that all borate crude materials which are
converted outside the USSR contain more than 35% of Bo0O3 and are almost free
of harmful impurities which interfere with their industrial conversion. The
production of boron fertilizers is emphasized. Methods for the conversion
of Inder ruw materials (s mixture of a number of borate minerals) into boric
acid, boron fertilizers, and borax and the production of boric acid from
Inder hydroboracite are described. This is followed by a description of the
converslon of datolites to boric acid, borax, boron-datolite fertilizer,
boron superphosphate, and boron double superphosphate.

As far as the supply of boron crude materials in the USSR is concerned,
it 1s stated that until 1932 the belief was prevalent that no deposits of
industrially exploitable high-quality raw wmaterials exist in the USSR. Sub-
sequently, small deposits of datolites were discovered in the Northern Cau-
casus, and the discovery of borate deposits at Inder made the USSR indepernd-
ent of exports of boron crude materials. The Inder deposits were still
inadequate for the development of u production of boron chemicals that would
satisfy the demand for them. The discovery in 1944 of major datolite deposits
in the Far East radically changed the situation in this respect: mnow prere-
quisites exist for the production of borun compounds in sufficient quantities.

The article is concluded with the statement that the USSR has a sufficient
supply of raw materials and has developed methods for the conversion of domes-
tic crude materials which make 1t possible to develop the production of boron
compounds to an extent that would completely satisfy the demands of industry
and agriculture. According to the asuthor, the immediate tasks in connection
with the development of the USSR boron chemicals industry involve the follow-

ing steps:

1. Completion of the construction of installations for the production
of magnesium borates and of the first plant department at which datolite will
be converted to boric acid and borex; designing and construction of new boric
acid plant departments of higher capacity.

2. Acceleration of the designing and planning of plant departments at
which boron-datolite and boron double superphosphate fertilizers will be

produced.
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3. Improvement of available methods for the utilization of all types
of boron crude materials, including those which cannot be decomposed readily.

L. Theoretical research which would gilve deeper insight into tech-
nological processes.

5. Development of methods for the concentration of boron contained
in crude materlals with a low boron content.

6. Search for nev sources of readily accessible high-quality borate
minerals.

[SIR Note: The site of the boron minerals deposits to which relercnce
is made 1n the article, Lake Inder, is near the Ural Rive., north of the
town of Gur'yev.]

11. Procedure for Recovery of Silicon Tetrachloride From Waste Gascs of
Aluminum Chloride Production

"Results of a Competition for the Bust Work in Chemistry and
Chemical Technology," by Prof G. A. Rudakov; Moscow, Khimi-
cheskaya Nauka i Promyshlennost', Vol 2, No 6, Nov/Dec 57,

pp 159-791

In June 1957 the Presidium of the Central Administration of the All-
Union Chemical Socilety imeni D. I. Mendeleyev confirmed the recommendations
made by the Jury in regard to the award of prizes for the best work in the
fields of chemlstry and chemical technology done in 1956. A second prize
was awarded to Sh. S. [probably S. S.] Shchegol', G. G. Ravovskiy, Yu. M.
Movshevich, M. V. Demidov, Ye. M. Spektor, V. N. Borshchevskiy, N. B. Ballo,
5. I. Vichkankine, I. Ye. Shchegol', O: Ya. Kulakova, I. I. Kuzmicheva, and
G. L. Groshev (Dzerzhinsk) for the work titled "“Extraction of Silicon Tetrach-
loride From the Waste Gases of Furnaces for the Chlorination of Kaolin in the
Production of Aluminum Chloride," which is of great economic importance.
Application of the method in question in the industry will make it possible
to produce a large quantity of silicon tetrachloride from westes which were
not utilized industrially hitherto.
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2. ¥erosene Uned for Recovery of O n Tetrachloride
12 i€ Used for Recovery of Gilicon Tetrachlorid

"A Conference on Methods for the Purification of Industrial
Bfluents and Waste Gases," by G. M. Strongin, Moscow, ¥him-

icheskaya Nauka 1 Promyshlennost', Vol 2, No 6, Nov/Dec 57,
pp 70h-785

A conference on the purificetion of industrial effluents and wvaste
gases vas held at Dzerzhinsk in 1957. The conference had been orgaenized
by the Gor'kiy Oblast Administration of the All-Union Chemical Socilety
imeni D, I, Mendeleyev. At this conference S. 5. Shchegol' and B. 4.
Rabovskiy reported on an original method for the recovery of carbon to-
trachloride from the waste gases of aluminum chloride production by absorp-
tion in kercgene at minus 15° followed by distillation. Commercial carbon
tetrachloride 1s produced by this method.

13. Production of Silicon Tetrachloride and Methyl Chloride as Techno-
logical Basis for Industrial Menufacture of Organosilicon Compounds

"Valuable Materials -- Organcsilicon Compourds Should Be Used
More Extensively," by I ‘nirlenov, Doctor of Technical
Sciences; Moscow Promyshlenno-Eionomicheskaya Gazeta, WNo Th

218). P
cpyRGEff®)s 21 Jua 57

"Under the 3ixth Five-Year Plan, it 1is planned to increase considerably
the production of materials needed in the national economy. Among these ma-
terials are organosilicon polymers, i.e., ligqulds, lubricants, resins, var-
nishes, elastoners, etec. .

"During the past 10 years, special laboratories have been organized in
the USSR in which practicable methods were developed for the industrial pro-
duction of organosilicon compounds. The characteristics of these polymers
have been investigated and efficilent applications for them established. At
present more than 50 different organosilicon materials are being produced.
These materials can be used to advantage in precision casting. The sinplest
organosilicon compound, 1.e., the ethyl ester of orthosiliclc acid, makes it
possible to produce cast machine parts which do not require subsequent wechan-
ical working. When one ton of precision-cast products is manufactured, the
rolling of more than 2 tons of metal is saved. Furthermore, 600-800 normal
man-howrs are saved which would otherwise be used in the mechanical working
of the wachine parts, so that an economy of 3,500-—&,000 rubles is achicved.

"On the basis of 500,000 tons of rolled metul per year, the application
of' organosilicon compounds for precision casting makes it possible to save
75,000 tons of metal. Two thousand wurkers are freed in connection with this
from work which requires a lot of labor.
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"Orgnnosilicon compounds serve as a material for the production of
lheat-resictant electrical insulation materials to be used for electrical
equipment, transformers, and as insulation for electrical cords and cables.
Materials of this type make it possible to operate for a leuger time coal
combines, electriecal traction motors, high-power turbogenerators, and other
electrical equipment. Thus, the use of organosilicon insulation on elec-
trical cutting machines makes it possible to increase by a factor of 2.2
the useful life of electric motors which operate under unfavorable con-
ditions and to increase their hourly power output 4O%.

"The high resistance to moisture makes organosilicon materials irre-
placeable for marine electricsl equipment, an application in connection
with which especially stringent requirements must be Tulfilled as far as
resistance of the Insulating materials to moisture and water is concerned.
‘ith the use of the new type of insulating materials, the working tempera-
ture of dry transformers can be raised to 180-2000, with the result that
a considerable economy of copper and other materials is achieved.

"Liquid organosilicon products {elastomers and varnishes) form a
basis for the production of materials which do not change their physico-
chemical characteristics within a wide range of temperatures (from minus
60° to plus 250° and in some cases even to plus 550°0). This is of ex-
ceptional importance from the standpoint of applications in a number of
new fields of technology.

"In connection with the production of intermediate products {alkyl-
chlorosilanes and arylchlorosillanes) a number of by-product organosiiicon
compounds is formed. Industrial methods have been developed whereby these
by-products are utilized for the production of wvaterproofing {water-
repellent) materials. These materials endow fabrics, leather, construction
materials, and paper with the copacity of not being moistened by wvater while
their impermeability to air is preserved.

"Notwithstanding the progress which has been made in developing the
technology of organosilicon compounds, the' level of the production of these
compounds lags behind the ever-increasing demands for products of this type
on the part of the national economy. This demand is satisfied only to the
extent of 40-50%.- The shortage of organosilicon compounds is felt primarily
by the electrical engineering and machine-bullding iraustries. There is
also a shortage of organcsilicon compounds for the production of wvaterproort
fabrics, waterproof construction materiels, lubricants, etc.

"What are the reasons for this lag? One must point out that for the
production of organosilicon materials end of products made of these materials
exténsive mutual cooperation of many branchés of the industry is necessary.
The absence of sufficient contacts between different organizations which pro-
duce the raw materials; intermediate products, orgeanosilicun materials, and

~machines based on them [sic] is a serious shortcoming which delays the devel-

opment of this important branch of technologys
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"Furthermore, there is a serious lack of correspondence Letveen the
possibilities of the production of new materials of this type (primarily
electrical Insulation materials, heat-resistant varnishes, and the ethyl
ester of orthosilicic acid) and the supply of the fundamental erude wa-
terianls, viz., methylchloride and silicon tetrachloride, which is avail-
able to the production branches in question. Notwithstanding this, there
are objective possibilities of increasing the supply of these crude ma-
terials. Thue, silicon tetrachloride may be produced in considerable
quantities in connection with the chlorination of ores and the utilization
of the wastes of aluminum chloride production. This will not o:i'ly provide
crude material for the production of organosilicon compounds but also raise
the technicoeconomic indices of the plant departments producing aluminum
chloride.

"It 1s advisable to coordinate the production of methyl chloride with
the output of organosilicon compounds and with other types of production,
because in connection with the production of methyl chloride other products
are formed which are needed in various branches of technology.”

1. Review of Technology of Salts of Oxygen Acids of Chlorine

"Production of Salts of the Oxygen Acids of Chlorine," by Prof
G. A. Dmitriyev; A. I. Kachalov, Candidate of Chemical Sciences,
and A, G. Simon; Moscow, Khimicheskaya Nauka i Promyshlenncst!,
Vol 2, No 6, Nov/Dec 57, pp TG3-750

This article reviews the technology of hypochlorites, chlorites, chle-
rates, perchlorates, and chlorine dioxide on the basis of work done outside
the USSR, mainly in the US. A bibliography consisting of 5 USSR references
and 53 non-USSR references 1s appended to the article. USSR work on the
direct electrochemical oxidation of hydrochloric acid to perchloric acid is
mentioned, and work on the direct electrochemical oxidation of chlorides to
perchlorates is discussed on the basis of a USSR paper. In connection with
US 1ndustrial developments in the field of perchlorates, the production of
ammonium perchlorate in the US is mentioned and the statement made +that
this salt 1s used in the manufacture of explosives and rocket propellants.

The prospects of the development of the industry of oxygen compounds
of chlorine in the USSR are discussed as follows in the concluding part of

the article;

GHET

T T

"The production of salts of the oxygen acids of chlorine has progressed
to a certain extent in the USSR after World War II. However, the supply of
chemicals of this type still lags behind the demand for them on the part of

the national economy,
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"The production of herticides, defoliants, and sodium chlorite and
chlorine dloxide can be boged at present only on a large-scale electro-
chemieal production of sodium chlorate. For this reason it is advisable
to organize a high-tonnage production of the salts mentioned in reglons
where cheap hydroelectric power is available, 0One must accelerate the
development of a large production of chlorine dioxide and sodium chlorite,
because the application of these chemicals will make it possible to improve
greatly the quality of textile products, paper, flour, fats, and other
products,

"The most important tasks of scientific research and experimental
work in connection with the production of salts of oxygen~containing acids
derived from chlorine consist in the development of efficient technological
methods and processes, the automatization of these processes, further im-
provewent of the design of equipment, and the development of new corrosion-
recistant materials.

"Greater attention must be paid to processes for the production of
new salts of the oxygen acids of chlorine, which are used on a constantly
increasing scale in industry and in agriculture.

"Very timely is also the organization of scientific research with the
purpose of developing methods for the synthesis of oxides of chlorine from
the elements by gas discharges, the action of ionizing radiation, and photo-
chemical methods. Investigations in this field will make it possible to
utilize directly in technology the oxides thus obtained and to develop tech-
nological procedures of the greatest efficiency for the production of salts
of the oxygen acids of chlorine." ‘

15. Hungarian Industrial Silicone Based on Soviet Research

A Vacuumtechnika Uj Vegyl Anyagai (New Chemical Materials for
Vacuum Technology), by Laszlo Korosy, Engineers Advanced Traip-
ing Institute (Mernoki Tovabbkepzo Intezet), Budapest, 195k,

pp 69-73

Whereas the bulk of this manual is based on Western sources and is very
general in nature, this section deals with & procedure for Hungarian indus-
trial production of silicone oils (for use in vacuum pumps ) as developed at
the inorganic chemistry school of the Budapest Technical University (Budapesti
Muszaki Egyetem) by Prof Janos Proszt, assistant instructor Ivan Lipovecz,
and postgraduate student Jozsef Nagy, on the basis of "earlier experiments bv
Soviet researchers" which are not further identified. Proszt and his two col-
leagues received the Kossuth Prize in 1953 for their work.
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Actually, the text polints out, the monomer silicon ester used to
produce the silicone 1s a by-product of the industrial production of
polymer silicon ester used in wetallurgical molds to produce hard, smooth
castings which are accurate to hundredths of a millimeter.

The text indlcates that condensation (step "d" below) takes place in
the presence of a metallic salt catalyst to guarantee tue desired chain
length. 1In the present case, about 70 percent of the silicone produced is
of the desired chain length; only 30 percent is longer or shorter. The
metallic salt used is not named. The text says also that for vacuum tech-
nology purposes the best chain length is about 8-10 or, schematically,

M-Dg _g-M.

The synthesis 1s diagramed below:

a. Production of the Silicon Ester (Ethoxysilane)

Tetraethoxysilane
?'CQHS production about 50b
hHC1 +CpHs - 0 - 81 - 0 - CzH5
Cl
] e 0-C_H
C1-Si-Cl#h HOC, i 25
cI \ monomer silicon ester
\ 0.02H50-02H5
silicon- . 5100 Polymers production
tetrachloride HC11CoHg~0-51-0-51-0-C2H5 about 50%
4 0-CoH50-CoHs

Used in precision

ethyl alcohol
casting

dimer sillicon ester

b. Grignard-ation of the Silicon Esters

in the presence of

O-C,,H5 | traces of iodine
l [ A

02H5 -O-?i-O-CgHs +M8+Cl-CQH5 —_— Cl-Mg~OCgH5+[Cgﬂg-o-]3Si-02H5 T
0-02H5

Tetraethoxysilane } magnesium { ethylchloride -» ethoxymagnesiumchloride #
triethoxy-ethylsilane
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C, H.0-] 5142 Mg42 C1-C_H 2 Cl-bjg-0C c_l_-0-1 s1i[c
[C,1i50-1) 5142 Mgt c, 5-———9 Cl-Mg 02115;[ o1l 81l 2115]2

diethoxy - diethylsilane
[cgns-o-]hm }3 Mz+3 01-021-15—-———)3 ul-Mg~0(,2HS+[cgﬁs-o-]ul[-ceus]3 !
triethyl - ethoxysilane

[czfrs-o-lhsuu Mgh 01-02}15__—_) L Cl-Mg-002115}Si [Czﬂs]u

tetraethylsilane. However
the tetraethylsilane does not form. Only the T, D, and M compounds form.

c. Hyd:olysis of the Ethoxysilanes

v2%
! :-———v—--,
CEHS-T‘i-—?O-CeHSH-H‘OH - CpHgOH}[CpHg]1351-0H
C, H
275
(|:2H5
[Cpts- 0-1,81[CpHs 14 2HOH »  2C H;OH}HO-S1-0H
|
CoHs
d. Condensation Into Polysiloxanes
. —hr b — g o - - - ~ -~
02r15-31-omﬂq-81-0;ﬂﬂci.81 o;i}Hd,-Si-deo:-?i-cQHs
[ toa ] ) [ B I
CH, Colls C Hs 021{5 021:15
o KR N S I pM P
‘\.{/
C_H. C_H. C_H

c -
‘eHs I2 5 X 5 'EHS ?dHS
’.LHEO}CzHS—Si-O-Si-O-Si-O-Si-O-Si~CQH5

I | | | !
Coltg CoHg Colig Collg CoHg

Water plus linesr ethyl polysiloxane make up: M-D3-M.
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Inorganic Chemistry

- 16, Importance of Constitutional Diagrams in Investigation of Chemical
Behavior
M "The Work of N. S. Kurnakov and His Pupils o the Theory of

Constitutional Diagrams and the Sienificance of These Diagrams
for Inorganic Chemistry," by V. I. Mlkneyeva, Institute of
General and Inorganic Chemistry imeni N. 5. Kurnakov, Academy
of Sclences USSR: Moscow, Zhurnal Neorganicheskoy Khimii, Vol 3,

No 3, Mar 58, pp 562-570

The importance of research on constitutional dilagrams is discussed
from the standpolnt of the chemical behavior of elements and compounds not
only as far as the formation of intermetallic compounds 1s concerned, but
also under consideration of broader aspects involving stabilization, reac-
tivity, and presence of firee bonds in binary and ternary systems containing
compounds between metals and nonmetals and forming complex compounds within
these systems cr reacting with liquid and gaseous substances. Particular
emphasis 1s placed on metal hydrides and borides and their behavior and re-
actions. The formation of boron hydrides by the hydrolysis of metal borides
1s discussed with reference to the author's own investigations on the subject.
The value of constitutional diagrams in work on boron hydrides is illustrated
on the example of research pertaining to the effect of alloying aluminum with
copper in the reaction of boron trichloride with hydrogen in the presence of
- aluminum (V. I. Mikheyeva and T. N. Dymova, Zhurnal lNeorganicheskoy Khimii,

Vel 2, 1957, p 3530)

Nuclear Chemistry and Technology

17. Importance of Data on Physical Characteristics of Salts in Comnection
With Work on Semiconductors and Nuclear Fuels

"On the Contemporary Status of the Theory of Salts," by Prof
A. V. Nikolayev; Moscow, Khinlcheskaya Nauka i Promyshlennost®,

Vol 2, No 6, Nov/Dec 57, pp O(k-676

This article reviews industrial applications of naturally occurring salts,
the crystal structure of salts and their physical characteristics, and the use
- of salts as solvents. In the section on the crystal structure of salts and
their physical characteristics, the importance of data on the physical charac-
teristics of salts from the standpoint of applications in the fields of nuclesr
energy and semiconductor technology is discussed as follows:

- 23 -
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Uhile erystalline salts on the whol: have ionlc labtices, the percent-
are of covalent bonds beeowz: substantial already in the laminar lattice of
cadinlun lodide and I very cignifleant in sulfides, selenides, and tellurides.
FFor this reanon, sericonductor properties arve exhibited by salts of the last-
wentioned clasg,  Onlts of this class are bveilng investigated intensively at
present from thls standpoint. Demiconductors of this type a.d also secignetto-
N electrics including barium titanate are discussed in detail by A. F. Toffe in

Fizika Poluprovodnikov (The Physics of Semiconductors), Academy of Sciences
USSR, Moscov-Leningrad, 1957.

In ionle lattices strong clectrostatic forces keep the ions at the
nodular points of the lattice. The action of these forces in purely ionic
lattices results in relatively high melting points and bolling points of the
salts In questlon. As the valency of the cation increases, a screening effect
ariscs, the percentage of covalent bonds increases, and other effects develop
which lead to low melting points and to volatility. The volatility of salts
at low temperatures is becoming inereasingly important in nuclear technology
In conncection with the separation of uranium isotopes by the diffusion of
uranium hexafluoride or on a cyclotron with the use of UCL , the separation
by the distillation wethod of wranium, plutonium, and fission products, the
distillation of protoactinium pentachloride from irradiated thorium, etc. (ef.
Khimiya Yadernogo Goryuchego [Chemistry of Nuclear Fuell], Reports by Foreign
Scientists at the International Conference on Peaceful Uses of Nuclear Energy,
Moscow, 1956). The icdide method of refining, in which the volatility of the
lcdide is of definite significance, is being applied to an increasing extent
in metellurgy. In addition to having & lov melting point and being volatile

: at low temperatures, salts with multivalent cations exhibit the important
property of solubility in organic solvents, so that they can be extracted (cf.
A. V. Nikolayev, Khiwicheskaya Nauka i Promyshlennost!', Vol 1, 1956, p 5u48).

In the last sectlion of the article, i.e., that on the use of salts as
solvents, work on the solubility of wranium salts in water at high pressures
and teumperatwres 1s discussed on the basis of results published outside the
US5R.  The significance of this work from the standpoint of the operation of
homogeneous nuclear reactors is pointed out. Also, it is mentioned that ex-
traction with fused fluorides has been investigated as a method for the sepa-
retion of plutonium and of fission elements from irradiated uranium.

In summarizing the contents of the article, the author re-emphasizes the
importance of the uvse of fused salts as solvents and .extracting media. Ile
also stresses the importance of the production of single crystals of salts,
polnting out that single crystals are now beilng used for a very important.

- application, i.e., as sensitive elements of scintillation counters. Examples
of this tipe of application are ziven in the text. The author furthermorc
states that lithium salts are used in neutron counters and sodium iodide acti-

- vataed with thallium in gamma-radiation counters; gamma-radiation counters of
this type are T0-100 times more sensitive than Geiger-Mueller counters, reach-
ing a sensitivity equal to that of beta-counters. - '
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LS Hew Bxpordmental Results in Investiontion of Constitutional Dingrams
of Metnl Hystems and Sienilleance of Work in This Fleld

"Achlevements and Prospects in the Fleld of the Investigation
of Constitutional Dingrams of Metal Systems," by 0. L.  Ivanov,
Institute of Metallurgy imeni A. A. Buykov, Academy of .uciencos
USGR; Moccow, Zhurnal Neorgonicheskoy Khimii, Vol 3, No 3, Mar
58, pp 585-600

This article reviews current work on constitutional dilagrams, stressing
the significance of various aspects of work in this field from the standpoint
of practicul applications in technology. On the example of the constitutional
diagram of the system Na-K at ordinnry and high pressures, the author 1llus-
trates the significance and applications of data obtained at high pressures.
lc points out that the dingram of the binary system Na-K is the only cxample
of an investigation of this type regarding the effects of high pressures on
metal systems and recormends tnat more work be done in this field. After dis-
cussing the constitutional diagram of the ternary system Fe-Ni-Al and the sig-
nificance of the data involved for an understanding of the high coercivity of
alloys intermediate in their composition between iron and the compound Ni Al,
the author emphasizes the importance of establishing by means of constitutionnl
diagrams the existence of liquid solutions, saying that the formation of such
solutions is an indispensable condition for the preparation of alloys and in
some cases 1s of importance as such, as for instance, in connection with the
employment in nuclear reactors of metal coolants consisting of potassium and
sodium or of bismuth and lead, the application of solutions of uranium,
thorium, and plutonium in liguld bismuth as nuclear fuel, and the extraction
of plutonium by means of molten magnesium. He mentions in connection with
this that the constitutional diagrams of components which do not interact
rendily with each other, as for instance, magnesium and uranium, are being
subjected to investigation at present: the very lovw mutual solubilities of
uranium and magnesium have been determined with great thoroughness.

To illustrate the importance of data on the formation of solid solutions
which are obtained from the study of constitutional diagrams, applications of
iron-nickel, iron-silicon, nickel-copper, nickel-chromium, and iron-chromium-
aluminum are discussed. On the basis of solid solutions of these metals,
alloys with low coefficients of thermal expansion, a low modulus of elasticity,
a high coefficient of magnetic permeability, high electric resistance, and su-
perior characteristics as heat-resistant naterials have been developed. The
importance of the mutual solubility in the solid state at high temperatures in
the systems Fi-Al, Ti-Cr, Zr-ilb, 2Zr-Sn, U-Zr, U-Nb, and U-Mo from the stand-
point of new technological developments is discussed.

The thermodynamic treatment of constitutional diagrams, by means of
which correlations are established between the interaction of the atoms of
components-and the equilibrium parameters including concentrations, the
temperatwre, and pressure, is reviewed with reference to work done by B. Ya.
Pines, who derived equations for two-phase and three-phase equilibria in

Approved For Release 1999/09/08 : gSIA-RDP82<-00141 R000100070001-6



bipary and ternary systems by considering configurational components of
eneregy and enbropy only. The value of the thermodynamice treatment is
tllustrated on a number o! examples, On the basis of the clectronic
structure of atoms, corrcelations are established between the crystal
structure of elements as a function of their position in the periodic
system and the stabilization of specific crystallographic types of lat-
slces in solid solutions consisting of these elements. The conclusion is
drawn that experimental data which have been obtained by the investigation
of constitutional diagrams of blnary systems indicate that it is possible
to cstablish generol relationships pertaining to the dependence of the type
of diagram on the chemical nature of the components forming the system.

As far ac systems consisting of uranium and metals of the 3 d serles
are conecerned, the following information is gilven:

"In systems consisting of uranium and metals of the 3 d series, one
can clearly perceive the effect on the formation of chemical compounds of
differences between components as far as the number c¢f electrons in the
incompletely filled levels of their atoms is concerned. Thus, Ti forms
the compound U, Ti, which 1s stable only up to 900°. Vanadium and chromiwa
do not form any compounds with uranium, whereas the compounds Us Mn and
U Mup are formed with manganese. 1In the system with Fe, the stability of
compounds of this type increases, while in the system with Co another com-
pound, namely, UCo appears. Tinally, Ni forms at least five compounds with
u. InlBhe system with copper, because of' the formatioa in this eclement of
a 3d electron shell, there is only one compound, namely, UCug, which is
unstable, and a reglon f immiscibility in the liquid state exisgs."

After stating that development of new alloys requires the investigation
of constitutional diagrams, the author reviews in some detall present and
past work on titanilum alloys and cites USSR and Western reviews on the subject.
He states that the results obtained in the investigation of titanium systems

are s3till very inadequate.

This is follovwed by a statement to the effect that in the development of
heat-resistant alloys investigation of the constitutional diagrams of systems
containing chromium, niobium, molybdenum, tantalum, and tungsten is of great
importance: at the last annual conference on heat-resistant alloys, the re-
port of the Central Scientific Research Institute of Ferrous Metallurgy stated
with reference to the development of chromium alloys that the selection of the
composition of alloys of this type was based principally on data derived from
constitutional diagrams,

With refercnce to metals of importence in nuclear energy, the following
information is given:
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"One of the most tmportant wmetals in the new technology is niobium.
Its specific resluotence to crcop (the creep strength divided Ly the specific
T . velght) ot 1,000° 1s vevy high, which indicates thot niobium alloys are very
'”f promising ag [ar as applicentlons in the construction of aircralt arc concerned.
The low cross section ol thermal neutrontecapture cxhibited by niobium makes
. this metal a valunable construction materlal tor tlhie core of nuclear reactors.

At present, the available data on systems containing niobium comprise informa-

K tion on 15 binary constitutional dilagrams only. Recearch must be conducte! on
o niobium systems containing the following materianls of practical importance;
, Al, C., Mn, Fe, Co, Ni, and Re. These metals will presumably prove to be quite
N gsoluble in niobium,

"In connection with the development of nuclear cnergy technology, great
interest is evinced toward research on constitutional disgrams of systems con-
taining zirconium, thorium, uranium, and plutonium. TFor instance, American
and British publications indicate in reviewe of work on constitutional dia-
grams of uranium that systems containing uranium cnd thorium have been investi-
gated actively since the first days of the existence of the Manhattan Engi-
neering District., Data on constitutional dlagrams of plutonium in systems
containing beryllium, lead, vanadium, manganese, iron, nickel, and osmium were
published by Soviet investigators. At present the uranium systems have been
investigated most completely: complete information is available on the con-
stitntional diagrams of 29 binary systems, while 28 additionsl binary systems
and 6 ternary systems have been investigated in part. Some data are alsc
available on systems containing thorium. Because of the large size of its
atom, thorium forms a continuous series of solld solutions only with zirconium,
‘ cerium, and lanthanum; other metals show only a limited solubility in thorium.
Carbon and possibly also niltrogen, on penetrating into the octahedral inter-
stices of the cubic face-centered lattice of alpha-thorium, form the contin-
wous series of solld solutions Th-ThC(ThN). Binary systems formed by zirconium
I with all elements of pract.cal importance have been investigated. However, no

Q\‘ data have been published on even 2 single zirconium ternary system. This sub-
stantlally also applies to ternory systems based on Th, U, and Pu.

"Research on the constitutional diagrams of all metals used in the new
technoleogy, nawmely, titanium, chromium, germanium, zirconium, niobium, molyb-
denum, tantalum, tungsten, thorium, uranium, and plutonium must be expanded

considerably."”

The author states that in order to aveid duplication coordination of work
in this field must be improved and more information made available on work done

abroad,

After describing on the basis of USSR and non~USSR publications new ex-

perimental methods for the investigation of constitutional diagrams, the author

= concludes his paper by saying that tasks imposed by the developgent of the new
technology require expansion of work on the development of new alloys and in
connection with this also expansion of research on constitutional diagrams of
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binary, ternary, and more cowplex systems contalning titonium, chromium,
niobium, molybdenum, tuntalum, and tungsten (as far as vork on refractory
alloys is conccrnods; based on germanium and silicon (in connection with
work on semiconductors); and containing zirconium, beryllium, uranium, and
plutonium (in cennection with the development of alloys used in nuclear

power technology).

Organlc Chemistry

19. Pharmacology of Aminazine and Mepazine Investigated

"The Effect of Aminazine and Mepazine on the Central Transmission
of 5timuli in Certain Motor Reflexes," by N. A. Kruglov; Moscow,
Farmakologiya i Toksikolopiys, No 1, Jan/Feb 58, pp 34-3b

An electrophysiological analysis of the central effect of aminazine
(N-3-dimethyl-aminopropyl)-2-chlorophenothiazine) and mepasin (N-methyl-
piperidyl-3-methylphenothiazine) was made. It was established that these
preparations had no effect on the velocity of transmission of stimuli in
monosynaptic and polysynaptic reflex arcs of the cat's spinal cord, as well
as on the functional mobility of the spinal flexor center. Aminazine and
mepazine exhibit a high depressine activity in relation to the tonic center
of the spinal cord. When administered in small doses these preparations
block the transmission of stimuli in the cross extensor reflex in decere-
brated cats. Morphine and urethane do not exhibit such predilection, since
they actively depress the transmission of stimuli in the tonic centers, as
well an in the polysynaptic reflex arcs of the spinal cord.

©

20. Research on Methylphosphine

"Todine Derivatives of Methylphosphine," by V. A. Ginsburg and
N. F. Privezentseva; Moscow, Zhurnal Obshchey Khimii, Vol 28,

No 3, Mar S8, pp T36-739 °

The acid iodides CH,PI) and CHRPIo"HI were prepared by reacting HI
with the acid chlorides of methylphosphonic and methylphosphonous acids.
Phosphorus methyltrilodide was reduced with yellow phosphorus to produce
methyl iodophosphine. Under the same conditions, phosphorus triiodide
converts to tetraiodophosphine quantitatively.
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21. Rewsearch on Dianlkylphosphorous Acids

"Reactions of Dialkylphosphorous Acids Witl  Aldehydes and
Ketones. Esters of 1-Oxy-l-Acetoethylrhosplionic and 2-Uxy-
h-keto-2-amylphosphonic Acids," by V. S. Abramov, L, Sh.
Belokon', and F'. I. Makhmutova, Kazan' Cnemicoleclinoiogical
Institute; Moscow, Zhurnal Obshchey Khimii, Vol 28, No 3,
Mar 58, pp 6G65-667

Dialkylphosphorous acids were shown to undergo condensation reactions
with diacetyl and acetylacetone. The corresponding esters, condensation
products in equimolecular quantities, were obtained. Ester of l-oxy-1-
acetoethylphosphonic acid are comparatively stable to heating (distillation)
which 15 explained by the formation of a hydrogen bond of the l-oxy group
with the carbonyl oxygen. UHEsters of 2-oxy-2-keto--l-amylphosphonic acid are
enolized to 30-L40%.

Radlochemistry

22. Use of Radionctive Isotopes in Prospecting and Surveying

"Brief News Items (USSR)" (unsigned article), Atomnaya Energiya,
Vol 4, No 2, Feb 58, pp 219-222

At the Mining and Geological Institute, Ural Affiliate of the Academy
of Sciences USSR, a method of prospecting for coal deposits has been devel-
oped which is based on determination of the intensity of dispersed gamma
radiaticn. Radicactive cobalt serves as a source of the gamma radiation.
The appllication of this method on an extensive scale by the "Geofizuglege-
ologiya" (Geophysics and Coal Geology) Trust has made possible a transition
to the highly productive and low-cost core drilling of coal strata.

The institute has also developed on an experimental scale and checked
under production conditions a method for the determination of industrially
utilizable concentrations of heavy metals (lead, mercury, tungsten, etc.)
along the cross section of boreholes by using soft gamma radiation and
employing Se'” as a source of this radation.
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Safoety Enginecering

23. Acidproof Protective Clothing

"Acidproof Prot.:ctive Clothing," by S. Cherkasov; Moscow,
Nauka 1 Zhizn', No 1, Jan 58, pp 79

"It 1s very important for workers employed in chemical, metallurgical,
and other industries which use acids of varying concentration to have
specinl clothing which will adequately protect them from burns.

"Unt 1l now, coarse wool overcoat material has been used principally
for this purpose. However, cuits tailored from this material do not guar-
antee full protection from harmful products, since they are consumed rather
quickly by wvapors and direct contact with highly concentrated acids.

"The laboratory of individual protection of the All-Union Scientific
Research Institu's of Labor Protection, working Jjointly with the Central
Scientific Research Institute of Wool, has developed a new material,
ShKhV-30, which is stable to acids.

"ShKhV-30 consists of a mixture of coarse wool and synthetic perchlor-
ovinyl fiber. Mass, production testing of clothing made from this material
indicated that it adequately protects workers from acii; and as a result
their length of service is 1.5-2 times as great.

"Recently, another acid-repellent material from perchlorovinyl fiber
treated with an organosilicon preparation, GMS-9, was developed by workers
at the laboratory in cooperation with the Institute of Wool and the Scien-
tific Resecarch Institute of Plastics. OSpecial clothing made from this
material is hygienic, light in weight (almost from two fifths to half ti.c
weight of clothing made from coarse wool cloth), and wears longer than
Shkhv-30."

Miscellaheous

2k, English Contents List in Russian Abstract Journal

Referativnyy Zhurnal -- Khimiya, No 1, Jan 58

Begirning with Issue No 1, 1958, the chemical series of the Soviet
Referativnyy Zhurnal has an English tranulation of the table of contents

on the back cover.
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I1X. BARTI SCIENCES

geologz

25. Mineral Resources of Central Kozakhstan

"Diversion of Irtysh River Water to Central Kazakhsten --
Deciding Factory for Complex Utilization of Its Mineral
Wealth," by A. Ya. Zaplavnyy and V. A, Bessonov; Alma-Ata,
Vestnik Akademii Nauk Kazakhskoy SSR, No 1, Jan 58,

pp 13-24

; following passages are tak from the article:
CPYRG'EH' ng passages are talken m a

"The magnitude of mineral cuncentration here can be judged from
the fact that on the territory of the Turgay depression alone, the
largest USSR deposit recently dlscovered and only partiaelly explored
already has been found to hawve a reserve of 12 billion tons of iron ore
- and large quantitiles of manganese. On the same territory were discovered
tens of millions of tons of bauxite, as well as large deposits of lead
and titanium.

"The majoxr part of Central Kozakhstan iron, bauxite, and titanium
ores outcrop at the surface and can be readily and cheaply mined by open-
pit methods. Some of the iron ores do not require beneficiation and
can be sumelted directly.

"The huge iron ore reserves, which considersbly exceed the reserves
of the two major metallurgical bases of the USSR (the Southern and Ural)
put together, are unusually favorably associated with the unlimited coal
reserves of the Third All-Union "boiler-room" -- Karagande (about 50 bil-
lion tons), Ekibastuz, Turgay (Kushmurun), Maykyuben, and other basins.
The thickness of coal seams often reaches 80 to 100 m. About 18% of the
faraganda and Ekibastuz coals are of the coking grade.

"Central Kazekhstan, from the standpoint of the basic mineral re-
sources which determine the level of development of the national economy
and the defense capebility of the nation, occupies the leading place
amorig the productive regions of the Soviet Union.
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"Here are concentrated more than 60% of the iron resources; about
50% of copper, molybdenum, tungstern, titanium; and also from 30 to 50%
of the total resources of the USSR of coal, lead, zink, bauxite, and
other minerals.

"The main reason which prevented complete development of the indus-
try in Central Kazakhstan 1s the lack of local water resources. The
problem of supplying water from the Irtysh River i1s the most important
one for development in all fields of national economy in Central Kazakh-
stan and the building here of the third metallurgical base of the USSR."

26, Second Republic Hydrogeological Conference

"Hydrogeological Conference" (unsigned article), Tashkent,
Pravda Vostoka, 12 Feb 58

The Second Republic Hydrogeologicel Conference, convoked by the In-
stitute of Geology, Academy of Sciences Uzbek SSR, and the Uzbek Hydro-
geological Trust, was opened by Kh. M. Abdullayev, president of the
Academy of Scilences Uzbek SSR.

Two separate reports on the results of hydrogeological and engineering-
geological work for the past 4O years in the Uzbek SSR were given by
Prof Os K. Lange, Honoi'ed Worker of Science Uzbek SSR and Kh. T. Tulyagamov,
chief of the Main Administration of Geology and Mineral Conservation
under the Council of Ministers Uzbek SSR. Other speakers included G. A.
Mavlyanov, Corresponding Member of Academy of Sciences Uzbek SSR; N. A.
Kenesarin, Candidate of Geologicomineralogical Sciences; G. D. Antonova,
Uzbek Hydrogeological Trust; A, S. Xhasanov, Institute of Geology, Academy
of Sciences Uzbek SSR; M. T. Burak, Uzbek Hydrogeological Trust; B. A.
Beder, Candidate of Geologicomineralogical Sciences, Uzbek Hydrogeological
Trust; V. G. Gafurov, Candidate of Geologlcomineralogical Sciences, In-
stitute of Geology, Academy of Sciences Uzbek SSR; N. N. Khodzhibayev,
Candidate of Geologicomineralogical Sciences; A. N. Sultankhodzhayev, In-
stitute of Geology, Academy of Sciences Uzbek SSR; and V. M. Fomin, chief
of the Hydrogeology Division, Ministry of Geology and Mineral Conserva-
tion USSR.
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Geophzmics

&f« Improved Method of Calculating Potential Function of Mass

"Calculation of the Potential Function in the Lower
Semiplane From Its Values Measured on the Earth's Sur-
face," by S. V. Shalayev, Leningrad Mining Institute
imenl G. V. Plekhanov; Moscow, Doklady Akademii Nauk
SSSR, Vol 117, No 3, 1957, pp 403-406

It 1s proposed to irprove the existing methods of calculating
the potential function in a lower semiplane by a recalculation, not of
the potential u itself, but of a certain function (w) from a complex
expression W = u ¢ 1lv, where u and v are conjugaté harmonic functions.
The function §{ (w) is selected from such a calculation so that the com-
plex function 4 [w (T )] » ® [w(x + iy)] is analytical in the field under
consideration. = A formula is derived which is suitehle for the calcula-
tion. An example of the use of the proposed method in determining the
depth of an iron quartzite deposit is given. Results agree favorably with
findings produced by test borings.

28. Variations in Qoefficient of Turbulence in Open Sea

"Variation of the Coefficient of Turbulence Based on
Observations in the Black Sea," by V. V. Khlopov; Moscow,
Izvestiya Akademii Neuk, Seriya Geofizicheskaya, No 2,
Feb 58, pp 235-243

Coefficients of the vertical turbulence for the open part of the
Black Sea and their variations with depth and time are determined.

On the basis of the obsexrwvations on currents, a series of values
for coefficients of horizontal turbulcnce is given. It is shown that
the pulsating deviations of the components of current velocities from
thelr average values are controlled by the law of normal distribution
of random values.
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29. Influence of Natural Barrilers on Westerly Winds

"Influence of Large Orographic Barriers on the Westerlies,".
by G. P. Kurbatkin, Institute of Applied Geophysics, Academy
of Sciences USSR; Moscow, Izvestiya Akademil Nauk, Seriya
Geofiuzlcheskaya, No 2, Feb 58, pp 2u4-254

The Influence of orography on planetary atmospheric processes is
considered. A method of solving this problem is proposed by which zonal
currents are assigned functions of latitudes. A stationary linear
problem on an "average level" with more precise boundary conditions is
solved. Results of calculations for the Tibetan highlaud region are

presented.

30. Seismic Waves in Plane Boundary of Separaticn of Two Media

"Reflected and Head Waves Arising in the Plane Boundary of
Separation of Two Elastic Media, III," by N. V. Evolinskiy,
Institute of the Physilcs of the Earth, Academy of Scilences
USSR; Moscow, Izvestlya Akademli Nauk SSSR, Seriya Geofizi-

cheskaya, No 2, Feb 50, pp 165-1T7h

This 1s the third in a series of articles on reflected and head
waves by the author. In articles I and II, reflected and head waves
proJjecting on a background in a state of rest preceeding them was con-
sidered. These arc e hread waves PPP and PPS, and also the reflected
waves PP and PS in regions up to the critical angle. Beyond the critical
angle, the nature of the reflected waves 1s essentially changed. A
similar change occurs in PSP and PSS waves according to a comparison
with PPP and PPS waves, respectively. The current article deals with

these.

Hesd waves, PSP and PSS, projecting on a preceeding background of
PPP and PPS waves are investigated. Also studled are PP and PS waves in
the field beyond the critical angle. Asymptotic formulas are obtained
which are appropriate for the field near the front.
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31. Section on Geodegy, Cartography, and Aerophotogeodesy Organized
Under Scientific-Techuical Council of Ministry of Higher Educa-
tion USSR

"Chronicle" (unsigned artiecle), Moscow, Geodezlya i
Kartografiya,, No 9: Sep 57} P 79 Rachihnfietthefinoint " kil

The Scction on Geodesy, Cartography, and Aerophotogeodesy was or-
ganized in March 1957 in the Division of Technical Seilences of the
Scientific-Technical Council, Ministry of Higher Education USSR. The
aim of the section is to direct the thematics of scilentific research on
Reodesy, cartography, and aerophotogeodesy in the higher educational in-
stitutions, and to coordinate this work.

The chalrman of the section is Prof M. D. Solov'yev, Other officers
include Prof A, I. Durnev, deputy chairman, and N. I. Yegorov, Candidate
of Technical Sciences, scientific secretary. The membership includes
A. N. Baranov, Lt Gen Tech Serv M. K. Kudryavtsev, and professors from
the larger vuzes. '

32. Institute of Economlc Geology of Academy of Sciences USSR To Be
Organized

"We Need an Institute of Economic Geology,'" by V.
Samoylov, Candidate of Geologicomineralogical Sci-
ences, Moscow, Promyshlenno-Ekonomichéskaya Gazeta,
No 39, 30 Mar 58, p 3 .

At a general meeting of the Depertment of Geologicogeographical
Sciences of the Academy of Sciences USSR, the Council for the Coordina-
tion of Scientiflc Activities of the Academies of Sciences of the Union
Republics and Affiliates of the Academy of SciencengSSR, the Presidium
of the Academy of Scileunces USSR, bthe Ministry of Hﬁgher Education USSR,
and the State Scientific-Technilcal Committee of the Council of Ministers
USSR, a decision was reached on the organization of an Institute of Eco-
nomic Ceology (Institut Ekonomicheskoy Geologii),fto'be’included‘within
the system of the Academy of Sciences USSR. L ‘ '
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One of the main aims of the institute will be to study problems
concerned with the effective and complete utilizatlion of the mineral
and natural resources of the USSR. The institute will also form the
gcientific basis and methodology for economic evaluation of deposits of

natural resources.

33. Geophysicists Meet in Hungary

Budapest, Termeszettudomanyi Kozlony, No 9, Nov 57, p 428

- The Hungarian Society of Geophysicists held its Third International
Conference from 26 to 28 September 1957.

Geophysical problems of the Carpathian basin were discussed at the
conference. The speakers included D. Csomor, Z. Kiss, L. Bendefy, L.
Stegena, 0. C. Hilgenberg, V. Scheffer, T. Szalai, Gy. Szenas, M.

Pecvsi, and S. Molnar from Bratislava; R. Rosler, Kl. Schlosser, Kl.
Rothe, and H. Bremer from Freiberg; and L. Constantinescu from Bucharest.
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IV. ELECTRONICS

Communications

34k, New Soviet Television Recelver

"Televisor Teup-3" {unsigned article), Moscow, Vestnik
Svyazi, No 1l, Nov 57, cover page

The television receiver "Temp-3" is designed for the reception of
12 TV channels in the frequency range from 48 to 230 Mc, and for FM-VHF
reception in the range from 64,5 to 73 Mc. The size of the picture
screen is 345 mm by 257 mm. Sensitivity for channels 1-5 is about 100
microvolts and for channels 6-12 sbout 200 microvolis.

The set has 18 tubes and a rectangular type 43LK2B picture tube.
The power consumption is about 165 w for TV reception and 65 w for radio
reception or sound recording. The over-all dimensions of the set are
4oh X 430 X 450 mm, and it weighs 32 kg.

N 35. New Industrial Television Installations

"Industrial Television Installations," by L. S. Il'ina,
Moscow, Informatsionnyy Listok VNII MRTP, 1957, No 4

(225), pp 3-8 (from Tekhnika Kino i Televideniya, No 2,
Feb 58, p 91)

The article describes the development of four types of industrial
television installations (PTU) and the series production of such equip-
ment in 1957. The technical characteristics, the block diagrams, and
photographs are included in the article, The PTU-0, PTU-1l and FTU-2 in-
stallations operate with vidicon camera tubes and the FIU-3 with a super-
orthicon tube.
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36. Televisicn and Radio Sound Systems

"Fromising Acoustic Systems for TV and Radio Receivers,"
by D. Kh. Shifman, Moscow, Nauchno-Tekhnicheskly Sbornik
IRPA MRTP, 1957, vyp. IX, pp 20-28 (from Tekhnika Kino i
Televidenlya, No 2, Feb 58, p 92)

This article discusses sound systems of domestic and foreign re-
celvers and the tendencies of their further development, Although the
present systems employing the three-dimensional sound effect appreciably
Improve the sound reproduction, a further improvement can be obtained
through the stereophonic effect. It is pointed out that the solution of
such a problem involves great technical difficulties, and it is suggested

that such a problem can be approached by the development of a pseudostereo-

phonic system. Several variants of pseudostereophonic effects are dis-
cussed, Such pseudostereophonic effects can be c¢btained by proper plac-
ing of the loudspeakers.

37. Noise Suppression by Means of Converters With Resonant Cheracteristics

"The Suppression of Pulse Noises by Means of the
Nonlinear Conversion of the Shape of Their Frequency
Spectrum," by A, A. Gorbachyev, Moscow, Radiotekhnika,

The author examines various agpects of linear spectrum conversion.
Experiments based on a method suggested by D. V. Ageyev are conducted on

the suppression of pulse noises by means of two mutually inverse con-

| CPYRGHT

versions of the spectrum and limiting of the amplitude.

Two receivers, the 'Baltika' and the 'Qktava,' were used with arti-
ficiel pulse noises in the form cof separate pulses with successive repe-
tition rate up to several hundred per second.

"The results of the experiment show that the use of the two mutually
inverse spectrum converters and a limiter results in a significantly
greater effectiveness of pulse noise suppression than the use of an ordi-
nary limiter. The first linear converter and limiter substantially con-
vert the energy distribution curve of noise in the frequency band.
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"“I'he characteristics of the first converter must be such that:

"l. A great ratio of noilge level to signal cutput level is ob-
tained at 1;11% iluﬁ]{:ert ou%pu{;. g P

"2. Limiting results in such & conversion of the form of the noise
spectrun at which the second converter would bring about signal discrimi-
notion with the greatest effectiveness."

38. Field Strength Stability in Rodio Relay Systems

“On the Stability of Field Strength in the Intervale of
Radio Relay Transmission Line," by A. I. Kalinin, Moscow,
Radiotekhnika, No 1, Jan 58, pp 22.28

An examination is made of field strength stability curves for radio
relay systems according to known relationships between the attenuation
factor and the vertical gradient of the permittivity of air and to the
statistical distribution of the values of this gradient in the dispersal
region of the given interval of the transmission line. Equations for
optimum curves of field strength stability are given, Numerical results
are given for climatic conditions of the middle belt of European terri-
tory of the USSR.

39. New USSR Television Receiver

"New Sets;" by F. Tormozov; Moscow, Radio, No 3, Mar 58,
p 19

The "Yenisvy" TV receiver is e modification of the "Avangard-55" re-
ceiver and is cquipped with a.35LK2B picture tube. The "Yenisey" receiver
is designed for the reception of five TV channels and FM-VHF radio broad-
casts. The set has 17 radio tubes; most of the miniature series. The
sensitivity of the set for all the TV channels is sbout 300 microvolts/m.
The vertical definition of the picture at the center is about 450 lines.
The power consumption of the set is sbout 160 w. It is priced at 1,600
rubles.,

L3, New Soviet Radio Receiver

"New Sets," by F. Tormozov, Moscow, Radio, No 3, Mar 58, p 19

The "Minsk-58" radio receiver is manufactured at the Minsk Plant of
the Belorussian Sovnarkhoz (Council of National Economy). The set is de-
signed for reception of short-, medium- and long-wave AM and of FM-VHF
radio broadcasting.
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The receiver uges ecither an indoor or outdoor maognetic antenna for
the reception of long- and medium-wave programs and a dipole antenna for
’ the reception of FM-VHF progrems. The wavelength ranges covered by the
receiver are as follcws: U.11-4,65m, 24,5-33.4% m, 39.0-54 m, 54-75 m,
187.5-577 m and 722.9-2,000 m.

The sensitivity of the receiver is about 150 microvolts/m for the
outdoor antenna and about 10 microvolts/m for the indoor magnetic antenna.
The power consumption of the set i3 60 w and the output is 2 w. The over-
all dimensions of the set are 590 X 330 X 426 mm, and the price (radio-
phonograph combination) is 1,400 rubles.

Electromagnetic Wave Propagation

Ll. Effect of Dielectric Film on Attenuation of Hol Waves in Waveguides

"The Influence of a Dielectric Film on Attenuation of
Hol Waves in a Straight, Nearly Circular Waveguide,"
by B. Z. Katsenelenbaum, Institute of Radio Engineering
and Electronics, Academy of Sciences USSR, Moscow,

* Radiotekhnika i Elektronika, No 1, Jan 58, pp 38-45
The article gives an account of the attenuation of HO1 waves in cir-
. cular waveguides having a slight deformation and no dislocation of axis,
with the application of a thin semiconducting material to the waveguide
surface, :

An analysis is given of the effect of the semiconducting film in reg-
wlar waveguides with nearly circular cross sections, and the results are
then applied to an irregular straight waveguide.

The equdtions developed by the author may be used to determine the
additional attenuation of Hy; waves in various self-fii.»ring waveguides.

k2. Optimum Linear Cophased Antennas

"Optimum Linear Cophased Antennas With Continuous Current
Distribution," by I. F. Sokolov and D. Ye, Bakman, Moscow,
* CPYRGHT Radiotekhnika i Elektronika, No 1, Jan 58, pp 46-55

"The Dolph method for computing optimum linear cophased arrays, con-
- sisting of separate radiators, is expanded to apply to antennas having
continuous current distribution along their length." The author develops
and analyzes formulas for computing directivity patterns, peak current
distribution curves, and utilization factory [the relation between direc-
tive gain of the test antenna and directive gain of an antenna with equal
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peak distribution] curves. The latter curves show the relationship be-
tween the utilization factor of optimum antennas and thear respective

: lengths. and the relationship between the utilization factor of optimum
and quasi-optimun antennas and side-lobe levels.

. "It is shown that at comparatively high side-lobe levels an increase
in optimum antenna length leads to a rapid decrease in the utilization
foctor. At side-lobe levels on the order of 40 db and lower a change in
length has increasingly less effect on the utilization factor. The utili-
zation factor of quasi-optimum antennas may be considered independent of
relative antenna length. With large antenns lengths and equal side-lobe
levels, the utilization factor of quasi-optimum antennas exceeds that of
optimum antennas."

The author concludes that antennas which are optimum from the view-
point of side-lobe levels and width of directivity patterns are not opti-
mun in relation to side-lobe levels and directive gain.

43, Symmetrical Apertures in Circular Waveguides

j "Symmetrical Diaphragm of Arbitrary Thickness in A Circular
‘ Waveguide, " by M. V. Bumrov, Moscow, Radiotekhniki i Elek-
tronika, No 1, Jan 58, pp 56-60

. The author applies the well-known Swinger's variational method for
determining the effect of a circular diaphragm and aperture in a circular
waveguide on the transmission of Hoj waves. The case of thick partitions
or diaphragms with circular apertures is described by a system of two in-
tegral equations relating to the electrical fields on each gide of the
diaphragm. In the example given, the dimensions of the waveguide are such

CPYRGHﬁhﬂt Hpy waves are attenuated in the vicinity of the diaphragm.

"The system of integral equations is converted into two independent
integral equations and then to a steady-state form. A quasi-statistical
golution is used for comparison functions."

Formulas wre given for computing the elements of the equivalent net-
work for one particular case.
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Y4, Performance and Characteristics of Relaxation Oscillators

"Relaxatlion Oscillators with Point-Contact Transistors,"
by V. N. Yokovlev, Moscow, Radiotekhnika i1 Elektronika,

No 1, Jan 58, pp 61-73

This article 1s devoted to a study of oscillators with collector and
emitter-collector capacitance, using e graphoanalytical method of computa-
tion.

Phase relationship diagrams are given for oscillators with emitter-
collector and collector capacitance, and a study is made of their possi-
ble performance.

It is found that the reciprocal of the pulse duty factor (the rela-
tion of average pulse spacing to average pulse duration) for oscillators
having emitter-collector capacitance may have a magnitude of 1,000-1,100,
while that of oscillators with emitter capacitance is no greater than

125-150.

An oscillator having collector capacitauce may be used as a saw-
toothed voltage generator and as an integrating selector of pulses ac-
cording to their duration.

The author discusses a relaxation oscillator with an inductance in
. the time base circuit which may be used for generating square-wave pulses
CPYRGHS* saw-toothed current.

"Expressions are derived for temporary pulse parameters, and the
relation between the duration of pulse rise and parameters of the cir-
cuit and ‘ransistor is given."

45. New Stochastic Model for Theory of Signals

"On the Principle Problems of the Theory of Signals and
Its Further Development on the Basis of a New Stochastic
Model," by N. A. Zheleznov, Moscow, Radiotekhnika, Vol 12,
No 1, Nov 57, pp 3-11

A critical analysis of the nature of the present theory of signals
) is given, The author shows that the limit conception of signals, a sta-
tionary process, does not include all types of radio signals. A new
stochastic model is propused with includes the principle characteristics
- of real signals.
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The author states that '"the present theory of signals, contradic-
tory in its initial positions, regerds signals as irformation carriers
and at the same time gives them characteristics which preclude this
possibility." Because of the limited applicability of the many contem-
porary theorems, the author concludes that for a new model "it is neces-
sary to reject the assumption of a limited spectrum and the interpretation
of signals as a stationary stochastic process.

GHT

"The proposed model of signals has the following characteristics:

"L, The signals are considered as being & nonstationary stochastic
process.

"2. The duration of the signals (T) is finite.

"3. The energy spectrum is continuous and is nonzero in the frequency

~band (with the possible exception of & zero bvend).

"k, The interval of correlation 7, is limited so that Ta .y, & T."

A number of problems dealing with the further development of the
theory of signals are enumerated by the author. These include the intro-
duction of rational spectral parameters for nonstationary signals, a
study of the ergodic nature of nonstationary signals, etc.

Results of research performed by the author on the new stochastic
model were presented, in part, in reports at the 12th Scientific and
' Technical Conference of the IKVVIA |Leningrad Red Banner Air Force
Engineering Academy] imeni A, F. Mozhayskiy in January 1955 and at the
All-Union Conference of the Theory of Probability and Its Applications
in May 1955,

Laboratory Instruments and Equipment ‘

k6. High-Speed Oscilloscope Ly

"High-Speed Oscilloscope SO-3," by Yu. N. Prozorovskiy,
Institute of Radio Engineering and Electronics, Academy
of Sciences USSR, Moscow, Pribory 1 Tekhnika Eksperimenta,
No 5, Sep-Oct 57, pp T3-76

The high-speed cathode-ray tube used in the SO-3 oscilloscope was
designed at the Scientific Research Institute of the Ministry of Radio
‘Engineering Industry and is intended for observation of short radio
pulses (3,000-4,000 Mc). The device can observe pulses of 10-7 to
10-2 second duration. The sweep soeed can be varied from 2 X 10-9 sec/em
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to 50 X 10-9 sec/cm. The oscllloscope circult comprises a synchrogenera-
tor which controls its basic units and generates the trigger pulse for
driving the investigaeted oscillator. The trigger pulses may either lead
the start of scan by one microsecond or lag by 0.1 microcesond, thus per-
mitting an observation of undistorted leading edge of the pulse.

The device consists of the following units: the master osciilator,
the main delay line, the auxiliary delay line, the market switch, the
generator of output pulses, the generator of calibration marks, the
intensity-gate generator, the sweep generator, the power supply unit,
and the treveling-wave cathode-ray tube.

The examined signal is fed directly to the deflection system of the
cathode-ray tube and then is absorbed in a high-frequency coaxial load.
The output impedance of the system is 75-100 ohms.

The SO-3 oscilloscope was developed at the Institute of Radio Engi-

neering and Electronics, Academy of Sciences USSR. Two machines of this
type were built.
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Wf. Autodyne Detector in Magnetlic-Resonance Studies

) "On the Sensitivity of the Autodyne Method for the Observation
of Magnetic Nuclear Resonance," by I, Weinhold, Jena; Berlin,
Experimentelle Technik der Physik, No 6, 1957, pp 271-200

The sensitivity computed for the autodyne is half that of the bridge
method. Since in the case of the autodyne the resonant circuit is part
of a sensltive oscillatory network, there are additioncl unfavorable in-
fluences which are more difficult to avoid than in the case of passive
networks. For this reason, the autodyne seems to be less well suited for
areas of application in which maximum sensitivity is required; this is
why autodyne detectors are not used in the more modern high-resolution
equipment., If, however, a substance can be chosen which produces suffi-
clently strong signals, as is the case with the megnetometer, the autodyne
becomes preferable because of its simplicity. Its easy variable tuning
makes it especially suitable for spectrometry and the investigation of
quadrupole resonances. For the latter purpose the autodyne method is also
to be preferred because the balancing difficulties in the use of the bridge
method (because of the relatively high resonant voltages) are not encoun-

tered.

* The investigations described here were conducted. as part of a thesis
work in the Working Group for Nuclear Resonances, Physics Irstitute of the

University of Jena.

48. Universal Measuring Instrument

"Universal Instrument for Measuring Current, Voltage, Power,
Phase Shift, and Frequency," by A. Ye. Kaplyanskiy and P. N,
Shevelev, Moscow, Izmeritel'naya Tekhnika, No 6, Nov-Dec 57,

pp 68-70

The D-501 electrodynamic ampere-volt-wattmeter was developed at the
"Tochelektropribor" (Precision Electric Instrument) plant under the direc-

tion of A, Ye. Kaplyanskiy.

The D-501 instrument is a ferrodynamic universal ac meter which per-~
mits the measurement of current, voltage, power, phase shift, and fre-

quency.
The measuring ranges of the instrument are as follows: for the

current, 2.5, 5, 25, and 50 a; for the voltage, 30, 75, 150, and 300 v;
. for the power, 75 w to 15 kw; for the power factor, from 0.5 to 1.0;

and for the frequency, 350 to 450 c,
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4L9. Photoelectric Photometer

) "Spherical Photoclectric Photometer," by M, M, Gurvich and V. P.
Lazarev, Moscow, Optiko-Mekhunicheskaya Promyshlennost', 1957,
No us pp 32-33 (fron Tekhnika Kino i Televedeniya, No 1, Jan 58,

p 84

The article describes the FM-41 spherical photometer, developed at
the State Optical Institute, for the measurement of total light trans-
mission coefficilent of the optical systems, The photometer will measure
the light transmission of the objects which either transmit or scatter
the light; it is designed for testing flat objects 25-650 mm diemeter
and objects having a complex configuration (cup shape and others), The
schematic diagram and constructional peculiarities of the device are

given,

50. Series-Coupled Reflex Klystrons

"An Experimental Study of Mutually Synchronous Operation of X-
Band Reflex Klystrons," by S. D. Gvozdover, A, I. Kostiyenko,
and G. P. Lyubimov, Physics Faculty, Moscow State University
’ imeni M. V. Lomonosove, Moscow, Radiotekhnika i Elektronika,

No 1, Jan 58, pp 105-111

. The article describes experiments performed with mutually synchronous
refiex klystrons, coupled to a common load and having similar frequency
characteristics. The electronic tuning range of such an arrangement may
exceed the sum of the electronic tuning ranges of the individuel klystrons.

The klystrons are fed by a common saw-toothed voltage and operate in
succession, one after the other. No sudden changes in frequency or oscil-

lation power occur.

With an increase in voltage on the reflector of one klystron, that
klystron "catches" and "carries" the frequency of the klystron with less
power. This general procedure is repeated in & two-klystron arrangement,
whereas 1n a system of three or more mutually synchronous klystrons a
special electronic commutator is needed.

A block diagrem showing a system for studying the mutual synchroni-

g zation of two reflex klystrons and a table glving the relationship between
the synchronization band and the width of the electronic tuning range of
the resultant band are given in the article. The table shows that an in-

. crease in the width of the electronic tuning range is accompanied by & de-
creage in the synchronization band and the average output power,

Three and five klystron arrangements are explained, nnd results of
experiments with these systems are given.,
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51. Experiments With Mutually Synchronous Reflex Klystrons

: "The Effect of a Load on the Mutually Synchronous Opexation of
Two Reflex Klystrons," by A. I, Kostiyenko and G. P. Lyubimov,
the Cheir of Radio Engincering, Physics Faculty, Moscow State
University imeni M. V. Lomonosova, Moscow, Radiotekhniks i

Elektronika, No 1, Jan 58, pp 112-115

The article describes & study made of the relationship between the
width of the synchronization band and electronic tuning range and the
impedance-frequency characteristics of a load in two mutually synchronous

X-band reflex klystrons.

Reference 1s made to a previous article by the authors explaining
the method of coupling two or more reflex klystrons for mutually synchro-
nous operation (Radiotekhnika i Elektronika. No 1, Jan 58, pp 105-111).

A photograph of the system shows two identical reflex klystrons cou-
pled to a common load which, in this case, 1s an oscillation indicator.
Between the klystrons and the load is an impedance transformer with quarter-
wave quartz prisms used to change the impedance-frequency characteristics
of the load, and, thus, the "shape" of the frequency zone, the resultant
4 electronic tuning range, and the width of the synchronization band.

It is seen that when the input impedance of the load is less dependent
on the frequency the resultant electronic tuning renge is significantly
greater, as is the width of the synchronization band.

The author acknowledges the help of M. A, Drozdovoy and A, A. Lebed.

52. Isochronous Traveling-Wave Tube

"Isochronous Traveling-Wave Tube," by G. F. Filimonov, Moscow,
Radiotekhnika i Elektronika, No 1, Jan 58, pp 85-93

The article examines the problem of obtaining greater amplification
and increased efficiency in traveling-wave tubes by artificially extending
the stay period of electroms in the retarding field. It was found pos -
sible to increase the strength of the high-frequency field by 3 db.

- The nonlinear expressions for a traveling-wave tube were examined by

the author, and computations were performed on the BESM computer using the
Runge-Kutta method of fourth order.
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The results of the computatlions are given in gruphs showing the change
in non-dimensional power of the high-frequency field under various conditlons,
the process of formation of electron clusters (phase shifts of field and
electrons), and others.

The author concludes that "the effect of 1sochronism 1ls AQue to a chenge
in the conditiong of signal gain in the part of the tube where the signals
are decreasing, at the time when maximum fileld strength 1s insensitive to
relatively large changes in the direction of the curve in the vicinity of
maximum field intensity."

The effect of losses on efficiency and conditions necessary to minimize
such losses are discussed.

The author acknowledges the assistance of P. S. Mikazan, O. A. Merkulova,
V. M. Khapayeve &nd L. A. Vaynshteyn.

53. Electron Conductivity in Magnetrons

"Experimental Study of Electron Conductivity of Space Charge
Distribution in a Magnetron," by V. P. Tychinskiy, Moscow,
Radiotekhnika i Elektronika, No 1, Jan 58, pp 116-130

A description is given of the methods and results of measurements of
electron conductivity in magnetrons. Curves of "cyclotron" resonance of
magnetrons are also provided. "An explanation is given for the irregularities
of electron efficiency curves, due to space charge distribution of resonant

layers."

The experimental results of electron conductivity are compared with
I_ﬁ:.a.tistical results obtained by the author in a previous article.

"The methods used for measurement of conductivity and its characteristics
('cyclotron' resonance and synchronism) is based on a study of the reaction
of electrons to an externally applied signal."

A study 1s made of the behavior of input conductivity of the magnetron
in relation to ancde voltage for different magnetic fields. CPYRGHT

It is found that 'there exists a region of intense absorption along

he Iine ol cyclotron ¥ a z Tr:
appearance on the edge of the space charge cloud of a resonant 1ayer

"At high cathode temperatures the dynamic limit coincides (310-15%)
withexperimental results determined by the curve of 'cyclotron' resonance.

CPYRGHT
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"It is shown that 'cyclotron' resonance in magnetrons may cause a
decreagse in electron efficlency under certain conditions depending on the
order of acting harmonics."

The author acknowledges the assistance of N. Ya. Goncharov and Yu. T.
) Derkach.

54. Grounded-Grid Oscillators

"On the Computation of Oscillators With Ground Grids," by Ye. P.
Korchagina and G. M. Utkin, Moscow, Radlotekhnika, No 11, Nov 57,

pp 29-38 '

The problem of selecting an optimum system of amplifiers and frequency
multipliers in a circuit with a grounded grid is examined. Several recom-
mendations are given for choosing the cutoff angle and pulse amplitude of
the plate current of the amplifier and frequency multiplier with a calcula-
tion of the amplification factor of the power stage.

For a limited magnitude of resonant circuit impedance, the author sug-
gests a cutoff angle for the plate current of 90°. Decreasing this angle

R lowers the amplification factor of the power stage and increases the total
power consumed by the plate circuits of the designed and preceding stages.

For a given load power the pulse amplitude of the plate current deter-
y mines the efficiency of the circuit and substantially affects the energy
relations in the plate circuit.

L)

The author recommends for frequency muitipliers in the intermediate
stages a cutoff angle of 75° for cases where the frequency is doubled and
50° where the frequency is tripled.

In changing to systems having minimum plate voltages, an increase in
power consumption and a decrease in the amplification factor of the power

stage result.

Numerous curves are provided showing relations between anode current,
anode voltage, cutoff angle, and efficiency.
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55. Increaged Output in Semiconductor Amplifilers

° "Increasing the Net Output of a Resonant Semiconductor Amplifier
by Means of an Increase in Its Efficiency," by L. S. Berman,
Moscow, Radiotekhnika, No 11, Nov 57, pp 62-65

It is suggested that the net output of a resonant semiconductor ampli-
fier may be increased to as much as twice the present output with the addi-
tion of an auxiliary circuit tuned to the third harmonic. The use of such
a circuit in power tubes can increase the efficiency to 90% and can increese
the net output an average of 30-40%, while the same circuit with semiconduc-
tor triodes may have & much greater effect.

The amplifier used by the author in his experiments was in a circuit
with a grounded emitter and operated at a frequency of 106 kc. Five type
'P1E triodes were used. For an increased efficiency it was necessary that
the coefficient of the third harmonic be negative, which meant operating
at excess voltage.

The results given in tables show that the use of an auxiliary circuit
permits an increase in efficiency from 75-76% to 87-88% and in net output

from 159-155 mw to 300-320 mw. CPYRGHT

"At high frequencies, the lag in the carrier current causes a pulse
widening of the collector current and decreases the. efficiency. To increase
the efficlency, the cutoff angle was decreased by means cf a cutoff bias
at the input."

56. Pneumatic Detector for Microwave Range

"The Basic Principles of a Pneumatic Detector for the Microwave
Range," by H. Jung and K. H. Gothe, Heinrich Hertz Institute;
Berlin, Experimentelle Technlk der Physik, No 6, 1957, pp 241~

253 '

This article considers the feasibility of the use of an infrared
detector in place of the crystal rectirier for the mlicrowave range. An
especlally designed detector was built for 10 centimeters, a wavelength
which is extremely unfavorable for a pneumatic detector but which is
especially favorable for a comparison of measurements with theoretical data.

. The absorber consisted of a collodica base with evaporated gold as the
absorbant material. The absorption propertiies were in good agreement with
the theoretical values. Because of the noise from the ventilator for the
stacked-disk tube of the dm-generator, measurements could not be made all
the way down to the threshold of sensitivity; nevertheless a comparison
with the theory could be made as follows: Theoretically, the technical
sensitivity of the arrangement can be computed simprly and defined as
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E = Ppressure change in the cell .
) absorbed power per unit of surface

Theoretically, for the chosen arrangement, the value

- s d
E,,= 3.7 " 10 __%n_

was obtained. This value was also satisfactorily verified through experi-
ment. Since the theoretical limit for the pressure measurement for Ay=A=
1l cm€ and ’C’:.one sec 1s approximately

¢ 2
——“>/bp-min¢u/ 5 « 1070 -l

the threshold of sensitivity becomes approxj.mately

° Npin = '_\/ b_Pz o~ 10"l°w.
E

This value has no practical significance for tne large cell, since it is
recomputed for an absorber area of only one square centimeter, but it shows
the fundamental feasibility of the pneumatic detector, when properly designed s
for the range in the vicinity of one-centimeter wavelength.

In spite of the considerable external noise (in the vicinity of the
modulation frequency ebout 0.1/Yb, which is 2,000 times more than the above-

computed value for 8 Pamin) , & power density of

N' g = 3.4°20°7
C

- could still be established experimentally for?;—. one second. It 1is clear
that the exclusion of external interferences is essential. ;
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Further work is being done on an experimental variation of the Golay
cell. The arrangements suggested by Boettcher (Experimentelle Technik der
. Physik, Sonderheft Spektroskopie, 1955, 83) and Weber (Optik, 6 [195Q],
152-161) are not suitable for microwave techniques.

57T. Two-Channel Electron Multiplier

"Two-Channel Electron Multiplier With Film Cathode,” by A. I.
Akishin, S. S. Vasil'ev, and T. N. Mikhaleva, Scientific
Research Institute of Nuclear Physics, Moscow State University
imeni M. V. Lomonosov, Moscow, .Pribory i Tekhnika Eksperimenta,
Sep-Oct 57, pp 36-38

Each channel of the electron multiplier consists of 15 stages and one
anode. The electrodes of corresponding stages in both channels are connected
electrically. A high negative potential is applied to the cathode and the
ground potential to the anodes. The multiplier Giodes are made of berillium-
bronze sheets 0.2 mm thick and the anode of nickel sheet. The cathode of
the multiplier is made of either thin metallic foill or metal coated organic
£ilm.

- The effective area of the output area of the aperture is 35 by 8 mm.
The ions falling on the cathode produce electron emission, thus forming
voltage pulses at the anode of the first channel. If the 1ions have
sufficient energy, they will also produce an electron emission from the
back side of the cathcde; in such a case a coincidence of voltage pulses
occurs on both anodes, which is then registered by a coincidence circuit
connected to the anode of the multiplier.

Such an electron multiplier can be used for registering the ions in
the presence of an intense background of electromagnetic radiation. The
energy level of the ions which can be registered by the multiplier 1is
determined by th2 thickness of the cathode.

The effectiveness of this mulhriplier was checked with the aid of
alphaparticles, protons (200 kev), and jamma rays.

-52 -
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58. Eagst German Mlcrowuve Bridge for Study of Electron Resonance and Hyper-
fine Structure

"An Apparatus for the Investigation of Paramagnetic Electron
Resonance in Crystals and Liquids,” by E. Albold, B. Elschner,
and P. Wenzel, Jena; Berlin, Experimentelle Technikder Physik,
No 6, 1957, 254-261

A description, photograph, and measurement data are given for a micro-
wvave bridge for 3 centimeters wavelength, bullt at the Physics Institute
of the University of Jena. After a careful adjustment of a "mggic T"
srrangement, an electron-resonance signal originating from 107°g of diphenyl-
pilcryl-hycrazine (/A:1012 electron spin) was selected from the noise back-
ground even without a phase-sensitive rectifier. The use of the phase-
pensitive rectifier with a time constant of ‘{28 seconds increases the
signal-to-noise ratlo to about ten times the previous level.

Various hyperfine-structure cleavages could be established unequivocally.
The apparetus 1 to be used in the future for the investlgation of organic
and inorganic compounds.

59. Measurements in Field of Electronics

"Metrological Institutes and State Control laboratories of
Measurement Technique for the Past 4O Years" (unsigned
article), Moscow, Izmeritel'naya Tekhnixa, No § Nov-Dec 57,

pp 3-15

The All-Union Scientific Research Institute of Physicotechnical and
Radio Engineering Measurements (VNIIFTRI), located in the vicinity of
Kryukovo near Moscow, 1s the leading institute of the Committee for
Measures and Measuring Instruments, Council of Ministers USSR, in the
field of time, frequency, radio, acoustic, and hydro-acoustic measurements.

. The institute comprises five sciehtific research laboratories conduct-
ing radiy time, frequency, acoustic, heat, and superhigh pressure measure-
ments. The institute has the design bureau and the construction shops.

The radio measurement laboratory is housed in a specially constructed
building and 1s equipped with modern instruments.

The principal aim of the Jaboratory is the developmeit of precision
methods of measurement and buiiding of standard instruments for measuring
the radio engineering values. The laboratory, in cooperation with other
radio measuring laboratories of the committee's other institutes, has
performed & series of experiments on measuring the power and attenuation
at superhigh frequencies. The laboratory developed a number of standard
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Instruments for meusuring current ot superhigh frequency, which consisted
of a hot-wire ammeter, o photoammeter, and an electrodynamic ammeter and
permitted the testing of high-frequency (up to 100 Mc) ammeters in ranges
up to 100 a.

Standard attenuators and devices for graduating such attenuators in
the ranges of 10 cm, 3 e¢m, and 0.75-1.2 cm were developed.

The laboratory also developed a quartz resonator with the highest
thus far known Q factor of 17 million and a molecular osclllator.

The laboratory is now aiming to develop a high-pressure gage for
measurement of prescure up to 25,000 kg/cm .

Components

60. New Soviet Tape Recordur

"New Equipment," by F. Tormozov, Moscow, Radio, No 3, Mar 58,
p 20

The "Melodiya" tape recorder 1s manufactured at one of the Novosibirsk
plants. This tape recorder is designed for two-track recording at two tape
speeds of 19.09% and 9.53 cm/sec. The capacity of each reel is 350 m. Thern
is a provision for quick forward and backward rewinding of the tape. The
rewinding of a tape from one reel to another requires 2-3 min. The recorder
has two indicators: one is in operation during recording and the other is
used to locate the required place on the tape. The power consumption is
100 w and the output at the amplifier 1s 2 w. The transmission-frequency
characteristic 1s 50-10,000 ¢ for the tape speed of 19.05 cm/sec and 100-
6,000 ¢ for the speed of 9.53 cm/sec. The weight 1is 24t kg and the pricze
is 2,900 rubles.

hl. Coated Pressed Cathodes

"A Pressed Cathode Based on Barium-Calcium Tungstate," by A. I.
Mel'nikov, A. V. Morozov, B. N. Ponov, and A. A. Maklakov,
Moscow, Radiotekhnika i Elektronika, No 3, Mar 58, pp 322-328

The authors enumerate a number of problems dealing with the technical
preparation of pressed cathodes which have not yet been sufficiently
examined. The results of preliminary experiments with thermionic cathodes
and some of their propeities are given.
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The active materials used in the preparation of the cathodes consisted
of BaCO. and WO3. The mixture was pressed into tablets and baked at a tem-
peraturé of 1,400 C. A barium tungstate compound was formed. To increase
the emission propertles of the cathode, CaC03 was added, forming barium-
calclum tungstate (Bap CaWOg). It was found that the latter substance had
better emission properties than ordinary barium tungstate although its
stabllity in air was less than bariwum tungstate.

A powderlike mixture of 9.5% barium-calcium tungstate, 90% tungsten,
and 0.5% aluminum was pressed into cylindrical cathodes.

Curves are provided showing volt-ampere characteristics of diodes with
pressed cathodes for different temperatures in static and pulse systems.

Other curves show cathode performance as a function of operating time,
the effect of oxygen on emission, and the relationship between coefficient
of secondary emission and energy of primary electrons for various tempera-

CPYRGHT tures.

"Results show that the coated pressed cathodes based on barium-calcium
tungstate will emit current of significant density for considerable periods
of time. The expediency of using such cathodes in electric vacuum devices
with high current densities, particularly in superhigh frequency devices,
is verified."

CPYRGHT

62. New Miniature Photomultiplier Tube

"A Miniature Photomultiplier With Solid Cathode," by A. G.
Berkovskiy and L. G. Leyteyzen, Moscow, Radiotekhnika 1
Elektronika, No 3, Mar 58, pp 421-427

"The construction, parameters, and characteristics of a seven-stage
miniature photomultiplier tube writh lateral optical input are described.
The box-shaped emitters and the cathode are of antimony-cesium. The
gain of the multiplier at 900 volts is 10“ to 10°. Dark current at a
sensitivity of 0.5 amp per lumen lies between 10-9 and 10-8 amp."

The over-all height of the tube not including pins is 58 mm, and the
diameter is 22 mm.

The results of measuring the parameters of 20 sample tubes are given
in tabular form, and typical volt-ampere characteristics of amplification
and dark current are provided for the miniature photomultiplier.
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Measurements were also made of threshold sensitlivity using an elec-
tronic voltmeter to measure changes in signal and noise voltage. The
results of these measurements are given for 20 phototubes.

The light characteristics of the photumultiplier, that is, the relation-
ship between anode current aﬁd luminous flux, were examined and found linear

for values of flux up to 107" lumens.

63. Video-Control Devices

"Small video-Control Devices," by K. K. Runov, Moscow, Informa-
talonnyy Listok VNII MRTP, 1957, No 30, (209) pp 3-12 (from
Tekhnika Kino i Televideniya, No 2, Feb 58, p 90)

The article reports on the development of a number of video-control
devices. Of great interest are the small video-control devices which
utilize 13-inch screen cathode-ray tubes. Most of these video-control
devices have similar circuits and differ from each other only in some

components .

These devices are made either in hermetically sealed (VKU-13G) or in
unsealed (VKU-13) housings.

The article analyzes the circuits of the VKU-13 and the methods used
for the maintenance of satisfactory resolution. The circuit diagrams and
photographs of the VKU~13 are given.

Computers and Automation

64. Czechoslovak "SAPO" Computer to Go Into Service

"SAPO" Will Go Into Service" (unsigned article), Prague, Lidova
Demokracie, 15 Mar 58, p 1 -

The Institute of Mathematical Machines (Ustav matematickych stroju)
of the Czechoslovek Academy of Sciences, having set up the third unit of
the machine, 1s preparing the entire "SAPO" (Samocinny pocitaci stroj,
automatic calculating machine) computer for continuocus operation, Although
the computer is a relay-type machine, designing having been started some 7
years ago when Czechoslovakia had no suitable electron tubes or transistors,
it operates Just as rapidly as electronic-type computers with magnetic drum
memory.
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"SAPO" now computes simultaneously on all three units; therefore, the

posslbllity of error is practically eliminated. If all three computations

) do not agree, the machine repeats the operation, and if this does not :1p,
it shuts off zutomatically. It requires less detailed instructions than

similar foreign machines. Instructions are submitted through punch cards.

"SAPO" will be used for sclentific and technical computation in such
flelds as transportation, construction, and wage computation.

65. Soviet Computers

"Small Computers," by B, F. Semkov, Moscow, Vestnik Akedemii
Nauk SSSR, No 1, Jan 58, pp 60-6k4

The M-2 and M-3 small calculating machines were developed at the
Laboratory of Controlling Machines and Systems of the Academy of Sciences
USSR under the direction of I, S, Bruk. The M-2 occupies an area of 22sqm
and the M-3 machines only 3 sq m. It was possible to attain such dimen-
sions by using the semiconductor lements (diodes) which replaced scme of
the electron tubes.

* The M-2 has 1,600 tubes and 10,000 semiconductor diodes, and the M-3
has 770 tubes and about 4,000 diodes.

. The arithmetic unit of the M-2 consists of four trigger reglsters.
The machine can operate with a fixed or floating decimal point. Such a
novel combination was accomplished for the first time and has fully Jjus-
tified itself. Addition with a fixed decimal point is performed in two
steps in such a manner that the first step can be separated from the sec-
ond. This latter feature is particularly important in division or com-
parison of numbers. Multiplication is performed as a series of additlons
and decimal shifts, and division as & series of subtractions and decimal
shifts. The M-2 uses an electrostatic memory device with a memory capacity
of 512 thirty-four-digit binary numbers. The information is retained in
the form of & distributed static electric charge on the screen of the 13
LO-37 oscilloscope, which has proved its longevity. Regarding its speed
(2,000 operations per sec) and accuracy of computation (up to 10 decimal
places) the M-2 1s comparable to such larger machines as the "Strela."

A new memory device is now being developed for the M-2 machine, which will
belp to increase its operating apeed.
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The M-3 was bullt at the Scilentilfic Research Institute of the Elec-
trical Industry in 1956, The capabilities of the M-3 are somewhat lower
than chose of the M-2. The speed of operation of the M-3 with a mugnetic
drum is about U5 two-address operations per second, and the accuracy 1s up

to 9 decimal points.

A calculating laboratory using the M-3 machines was established at
the Sclentific Research Institute of Electrical Industry under the direction

of Prof A, G. Yosifyan.

66. Parasitic Contamination in Barrier-Grid Storage Tubes

"An Action Mechanism of Cathode-Ray Barrier-Grid Storage Tubes
for Digital Computers," by N. L. Yasnopol'skiy and A, P,

Alekseyeva, Moscow, Radiotekhnika i Elektronika, No 1, Jan 58,
pp 143-154

The results of experiments concerning parasitic "contamination" of
adJacent elements of a dielectric target by secondary electrons in the
processes of recording, reading, and regeneration of signals in digital

computers are given.

The model used by the authors in their study differs from the ordinary
barrier-grid tube in that a conducting layer of slightly acidified aluminum
. is used on the dielectric surface of the target. In front of the target at
a distance of 65 microns is a net of tungsten wire with spaces of 250 mi-
crons between wires. On the target are arranged a series of concentric
conducting rings insulated from each other and a conducting disk in the
center which are grounded through voltage regulators and galvanometers.
The remaining part of the target is grounded directly., The center disk,
located in the electron beam, records, reads, and régeherates unit bits;
the first ring records unit and zero bit elements, and the outer ring
records zero bits. The area between centers of the rings records unit

and zero bits. CPYRGHT

"Results showed that contamination in recording and regeneration wasg
greatest when the potential of the element and the potential of the sepa-
rating elements approached a balanced value, near the potential of the net.
Contemination in the reading process is conslderably less. The contamina-
tion increases with an increase in potential of the element on which Zero

- bits are recorded.
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"It was established that at a given signal output level there exists
an optimum value for the capacity of the dielectric layer and for the beam
' current, and a corresponding maximum number of conversions. Transition to
o system of unbalenced recording and regeneration will allow an increase
in the number of conversions due to a decrease in contamination to a level
of one fifth to one tenth of what it was.

"With a two-pole recording system it is possible at optimum zero
recording pulse to increase the number of conversions by 2 1/2 times that

of a single pole system."

Acknowledgement is given to D. V. Zernov, Corresponding Member of the
Acudemy of Sciences USSR,

Magnetic, Dielectric, and.Semiconductor Materiels

67. Field Emission of Rhenium

"Field Emission of Rhenium," by M. I, Yelinson, V..A. Gor'kov,
and G. F. Vasil'yev, Moscow, Radiotekhnika i Elektronika, No 3

- Mar 58, pp 307-312

The stability of rhenium against ion bombardment is compared with
that of tungsten, and the emission and absorption properties of rhenium
emltters are examined, Emission patterns of rhenium and rhenium-plated
tungsten emitters with corresponding hexagonal lattice structure are pro-

vided.

The authors describe the procedure for preparing pointed rhenium emit-
ters and rhenium-plated tungsten emitters. An electrodeposition method
18 used in preparing the latter, with potassium perrhenate and sulfuric
acld as the electrolyte and e platinum spiral as the anode.

A spherical Mueller projector is used in observing the emission pat-
terns. CPYRGHT

"Twe characteristic stoges of change in geometry of the test substances
are noted during ion bombardment -- the formation and increase in time of
the number of small irregularities, more or less equally distributed on the
. surface of the emitter, and then a separation of the individual centers of
emission with high field concentration, which practically determine the
emission current.” These changes and their relation to voltage and current
changes are shown in emission patterne and curves.
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The authors conclude that, from the viewpoint of absorption properties
and stabllity ageinst ion bombardment, rhenium is more suitable than tung-
) sten and "may therefore be recommended as & field emitter for several classes

of electronic devices."

A}

68. Secondary Emission of Nonmetallic Materials

"Concerning & Method for Studying Secondary Electron Emission
of Nommetallic Materials," by A. R. Shul'man, I. R. Zakirova,
Yu. A, Morozov, and S. A. Fridrikhov, Moscow, Radiotekhnika 1

CPYRGHT Elektronika, No 3, Mar 58, pp 329-338

"A description is given of a method apd apparatus for studying the
basic characteristics of secondary electron emission of nonmetallic sub-
stances. The suggested method permits the exclusion of the effect of
tertiary electrons and makes it possible to directly observe and record
the relationship of the field intensity of primary electrons and complete
delay curves on the screen of an oscillograph.,"

A spherical glass device was used having a diameter of 145 mm, with
sections for the target and electron gun. The target was in the shape of
y & circular flat box, 16 mm in diameter, within which was a spiral heater.
The target leads were connnected with the emplifier input. A spherical
molybdenum grid 125 mm in diameter was used to decrease the effect of
tertiary electrons between the collector and the target.

A pulse stretcher which increased the pulse rise time to several hun-
dred microseconds was used in the circuit for reasuring secondary emission

pulses.

Automatic recording of the signal from the amplifier output was ac-
complished by means of an oscillograph and a millismmeter-recording instru-
ment. Complete delay curves are given for ground mica and nickel for various
values of primary electron energy.

The author concludes that "this method makes it possible tou shorten
the time required for experimentation, increase the precision of reading,
and reduce to & minimum the errors caused by instability of the c¢ircuit
and the target and the tertiary electron current from the collector.
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69. New Photoconducting Materials

"New Photo Layer for Television Camera Tubes With Photoconduct-
ing Target," by K. A, Yumatov and V, I, Perevodchikov, Moscow,
Radiotekhnika 1 Elektronika, No 3, Mar 58, pp 415-420

A description of the properties of photoconductors of lead sulfide
with a lead oxide base is given, and the possibility of their use for
widening the sensitivity range of camera tubes in the infrared region
of the spectrum 18 discussed.

A new method 1s suggested for preparing lead sulfide photoconductors
having a resistivity of 1011l to 1012 ohm-centimeters with sufficiently

high sensitivity.

In determining the light characteristics of this photoconducting
materlal, it was seen that characteristics for samples with different
resistivities were logarithmically linear for all levels of illumination

frua 0.1 to 1,000 luxes.

Spectral characteristics were examined on an infrared spectrometer
IKS-11 with a prism of lithium fluoride, providing a wavelength of 0.54-5
microns. The maximum sensitivity of the photoconductors was found to lie
in the limits of 0.6-0.9 micron, and the spectral sensitivity extended

from 1,7 to 2.1 microns.

It was explained that by controlling the amounts of PbS and Pb0 in
the processing stage it 1s possible to regulate the spectral sensitivity
or to obtain materials not responsive to infrared and having high sensi-
tivity in the visible portion of the spectrum.

Frequency characteristic curves within a range of 2-60 cps are pro-
vided, Measurements of attenuation and excitation time constants showed
that for certain materials these constants were less than O.1 second and,
therefore, were suitable for use in low-inertda vidicons.

Volt-ampere characteristics were also taken for potential levels of
1-6.10% volts per centimeter. These characteristics for high-resistance
photoconductors of PbS were linear at all potential levels,

The coefficient of secondary emission of the photoconductors tested
at 300-400 electron volts was equal to 1.2-1.lL.

Temperature characteristics were also considered by the authors.
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70. Emission Characterislics of' Scme liexaborides

"Emission Characteristics of the Hexaborides of Some Rare-Earth
Metals," by G. A. Kudintseva and B. M. Tsarev, Moscow, Radio-

tekhnika 1 Elektronika, No 3, Mar 58, pp 4o8-429

The emission characteristics of the hexaborides of Ca, Sr, Ba, la, Ce,
Th, and a mixture of rare-earth metals of the cerium group are examined.
It 1is shown that LaEé and the hexaboride of the rare-earth metal mixture

have the greater thermionic emission.

The work function and the constant "A" were determined by the Richardson
method. The radiation coefficient was found to be near 0.7 for all samples.

A table shows the average results obtained and the work function for
& number of cathodes, The maximum coefficient of secondary emission in all
cases was observed &t a primary electron energy of 400-600 volts.

The relationship of work function of the hexaborides and the atomic
radius and density of the metale to their atomic number is shown 1in graph

form,

Tl, Experiments With Titanate Ferrites

"Some Titanate Ferrites at Microwave Frequeniges," by R. G.
Mirimonov and L, G, Lomize, Moscow, Rediotekhnika i Elektronika,

No 1, Jan 58, p 154

Experiments were conducted by the authors in an attempt to increase
the specific inductive capacitance of magnesium-manganese ferrites by the
addition of calcium titanate. Type "U-O" ferrite was used because of its

CYRRSEFP-

"The pressec samples were slowly heated to a temperature of 1,300~
1,350° C with a subsequent 4-hour holding at that temperature and even
cooling to room temperature. The specific inductive capacitance and
magnetic inductivity were then determined by the resonator method."

"A graph is given showing the relation between the parameters of
unmagnetized ferrites and percentege content of titanate. Another graph
. illustrates the magnetic properties of titanate.ferrites., It is seen that
in all titenate ferrites (to 80% titanate content) there are approximately
identical degrees of rotation of the plane of polarization.

. 17[1]?‘01’ additional information on semiconductor materials, see Item
o .
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Miscellaneous

T72. Second All-Union Conference on Radioelectronics

. "The Second All-Union Conference of the Ministry of Higher Ed-
ucation of the USSR on Radioelectronics," by Prof P V. Golubkov
and Sh., E, Tsimring, Izvestiya Vysshikh Uchebnykh Zavedeniy ~-
Radiotekhnika, No 1, Jan-Feb 58, pp 123-128

The Second All-Union Conference on Radioelectronics was held at the
Saratov State University imeni N. G. Chernyshevskly from 23 through
29 September 1957.

More than 150 reports were presented concerning the results of re-
Search conducted in the institutes of higher education, research institutes,

and related orgenizations.

A number of articles dealt with electromagnetic wave propagation and
various types of delay systems. Among these was an article by V. M. Dashen-
kov entitled "Dispersion Properties of Certain Stub-Delay Systems.” A pa-
Per by V. I. Bespalov and E, Ya. Daume, "Propagation of Electromagnetic
Waves in a Heterogeneous Helix," presented results which make it possible
to estimate the tolerances in measurements of helices as used in traveling-
wave tubes. Another article, by M., E, Averbukh, offered & theory for treat-
ing waves in a helical cylinder as heterogeneous trarsverse waves. "On the
Meagurement of Circuit Impedance in Quasi-Cylindrical Delay Systems," by
A. V. Gaponov, concerned cold measurement of circuit impedance for a large
class of delay systems. An article by V. P, Sazonov discussed the distri-
bution of electric fields in a series of modified delay sysztems.

A report presented by N. D. Devyatkov, "Electronic Developments in
UHF in the Soviet Union," describes & number of UHF devices recently devel-~

oped by Soviet specialists.

"Electromagnetic Waves in a System of Variously Directed Electron
Flow," by V, M, Lopukhin, explained the variations in direction of electron
flov in multibeam electron tubes.

Among the articles on electrodynamics wag a paper by E. V., Anisimov
and V. D. Luchinin entitled "On the Problem of Design of Certain Wide-Band

. Matching Devices."

A report by V. N. Shevchik, L, Ya. Mayofis, and L. D. Pokrovskiy
expands the theories of traveling-wave and backward-wave tubes to include
situations when the use of heterogeneous systems necessitates computing
the discrete nature of the interaction of electrons with & periodically

localized high-frequency field.
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Several articles were presented on experiments concerning the con-
struction of new UHF devices for the generation and amplification of
: oscillations in the millimeter and submillimeter levels.

The baslc aims of further research in radioelectronics were noted at
‘ the conference. In the fields of electronics and electrodynamics of super-
high frequencieg these aims include the solution of complicated problems
of electrodynamics, the theoretical and experimental study of delay systems,
and the construction of new types of electrovacuum UHF devices.

Further research was also considered necessary in connection with
the production of semiconductor devices with increased frequency ranges
and temperature stabillity.

A number of recommendations were made to the Ministry of Higher Edu-
cation concerning improvement of conditions for future research develop-
ment in the higher institutes of learning in the field of radioelectronics.

The Third All-Union Conference on Radioelectronics will be held in
Khar'kov in September 1959.

. 73. New Institute of Electronics and Autcmatics Opened in Tomsk

Moscow, Izvestiya, 18 Apr 58

A new Scientific Research Institute of Electronics and Automatics
(Nauchno-Issledovatel'skiy Institut Elektroniki i Avtomatiki) has been
established at the Tousk Polytechnic Institute, No further information
is given,
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V. ENGINEERING

T4. Improvement of Range of Ram-Jet Vehicles

"0On the Problem of the Maximum Range of a Vehicle With Super-
sonic Ram-Jet Engine," by Ye. V. Tarasov, Chair AD-1 (of Air-
craft Egnines-l), Moscow Aviation Institute; Kazan', Izves* iya
Vysshikh Uchebnykh Zavedenly, Seriye Aviatsionnaya Tekhnika,
No 1, 1958, pp 53-60

The article proposes a method of calculating the trajectory, varia-
tions of thrust, and fuel consumption during the powered flight of a
vehlcle with e ram-jet engine, which can deliver a pay load at a maximum
distance with a given initial weight of the rocket, with a complete sup-
ply of fuel and other takeoff values.

The dependence of thrust and coefficient of external drag on the
velocity and altitude of flight in a real atmosphere is taken into account;
in the case of supersonic veloclty, the compressibility of the air is also
taken into account.

. The proposed method affords the possibility of calculating the moment
of engine cutoff, the fuel requirement, the rate of fuel supply to the
combustion chamber, and other initlal parameters, whereby flight to a

. maximum range with a given pay load and dead weight of the wvehlcle is
guaranteed, 1f the relationship between the angle of incidence of the tra-
Jectory and the "local" horizon and the velocity and altitude at the be-
ginning of unpovered flight are given.

With the total air excess ratio taken as a control parameter, it is
possible to calculate, for a ram-jet engine with a glven type of vehicle,
a law of control, which is required if an improvement of range is to be
realized.

75. Latest Superspeed Motion-Plcture Camera Exhibited

500,000 Frames per Second," by M. Dimov, Leningrad; Moscow,
Nauke i Zhizn', No 2, Feb 58, p 45

- One of the newest superspeed motion-pilcture cameras, capable of tak-
ing up to 200,000 frames per second, was described by Docent Ivanovich
Kryzhanovskiy of the Leningrad Institute of Precision Mechanics and Op-
tics,
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This multipurpose camera has o speed range of 1,000-200,000 frames
per second. The size of the frames can be varied. Photographing can be
accomplishzd with or without supplementery lighting.

The cemera 1s tripod-mounted and has a 360-degree turning radius.
It is equipped with remote controls and a special instrument for synchro-
nizing the start of the photographing with the moment of the start of the
process belng photographed, Synchronization can be produced by a control
panel, and also by means of the process itself initlating the photograph-
ing.

Film loading can be done in daylight. The size and welght of the
camera are such that it can be used in the field.

The first model produced achleved a speed of 200,000 frames per
second. Another camera design was developed in the same lnstitute which
will reach a speed of 500,000 frames per second,

The nevest apparatus for high-speed photography and motion pictures
was recently installed in s Leningrad motion-picture theater. This ex-
hibitlon was timed to coincitez with a conference called by the Department
of Chemical Sciences of the Academy of Sciences USSR,

Displayed at the exhibition ir addition to the cameras described
above was a model for testing the optics of superspeed motion-plcture
. cameras. This model was designed by Engr L. A, Samurov of the Optical
Institute imenl S. Vavilov, It was proposed that the system developed
would permit increasing photographing sreed up to 10 million frames per
seccni,

76+ New Sclentific Research and 2lanning Institute of Machine Building
Opened in Stalingrad

"In the Sovnarkhozes of the Russian Federation" (unsigned
article), Moscow, Sovetskaya Rossiya, No 5, 7 Jan 58, p 2

A new Scientific Research and Planning institute of Machine Building
(Nauchno-Issledovatel'skiy i Proyektuyy Irstltut Mashinostroyeniya) has
been opened in Stalingrad. The institute is subordinate to the Stalingrad
Sovnarkhoz (Council of National BEconomy). Its duties will be to conduct

. research in automation and mechanization of production processes, the de-
sign of machines and shops, and improvement of the technology of produc-
tion.
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T+ A. V., Vinter, Soviet Power Engineer, Dies

. "Alekoandr Vasil'yevich Vinter" (unsigned article), Moscow,
Promyshlenno-Ekonomicheskaya Gazeta, 12 Mar 58, p 4

- Academiclan Aleksandr Vasil'yevich Vinter, outstanding Soviet power
engincer and one of the originators of the Commission for the Development
of the Lenin Plan for the Electrification of the USSR, died on 9 March
1958 at the age of T9.

In 1927 Vinter was named chief engineer of the construction of the
Dnepr Hydroelectric Power Station and later named chief of the construc-
tion. During the 19308 he was Deputy People's Commissar for Heavy In-
dustry, and vefore his death was the head of the Teckaical Council of the
Ministry of Electric Power Stations. !is awards include three Orders of
Lenin and the Order of the Labor Red Banner,

78, Yugoslav Shipbuilding Specialist Dies

"Obituary of Eugr Adem Armanda" (unsigned article), Zagreb,
Vjesnik, 3 Mar 58, p 6

Prof Engr Adam Armanda of the Engineering and Shipbuilding Faculty
(strojarsko-brodogradjevni facultet) in Zagreb died on 1 March 1958. He
. was 60 years old.
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CPYRGHT  pays Matematika, No 1, 1957, pp 23-33

VI. MATHEMATICS

79. Use of Method of Moments for Studying Qscillations in Lincar Systems

"The Method of Moments for the Problem Concerning Oscillations
of Linear Systems," by Yu. V. Vorob'yev, Moscow, Vychislitel'-

"The theory of oscillations for linear systems is sufficlently well
developed at present and 1s beilng successfully employed for the solution
of various clectrical and mechanicel problems. The motion of these ByS~
tems 1s described by ordinary differential equations with constant co-
efficlents. It has found especislly wide application in the theory of
servomechanisms and in systems of automatic control. Investigation of
eacn oscillation system (if it 1s not clear beforehand that the system
must function as a self-oscillation system) is generally begun with con-
slderation of a linear problem.

"But in this case difficulties are encountered at the beginning. For
theoretical analysis the real system is replaced by an ideal system in
which the motion is subsequently studied. The more exactly the ideal sys-
tem reflects the processes occurring in the real system, the greater, as
a rule, tue order of the systum of differential equations describing its
moticn. In this manner the desire to possibly describe the motion of the
system more exactly naturally leads to the mathematical problem of investi-
gation and solution of a system of high-order differential equations. In
problems of this type classical methods built on an algebraic basis become
ineffective, and approximating methods are sought.

"In the present work we will consider two closely related problems:
(a) integration of a system of high-order ordinary linear differential
equations with constant coefficients when algebralc methods are ineffec-
{tive and (b) lowering the order of a system of differentisl equations,
more accurstely, the approximate substitution of the original system by
a system close to it, but of a lower order. By a 'close' system we shall
understand a system where, on identical perturbations, the solutions are
close to thc solutions of the original.

"At first gisnce the second problem does not have any meaning. A
system of the n-th order has n characteristic osciliations, each of which
can be excited on an appropriate selection of an exterior influence on
the system. On lowering the order of the system not only do the charac-
teristic oscillations alter but also the number of them decreases and some
of them drop from consideration in this manner. From this it follows that
if the exterior perturbations are selected in this manner and the rejected
characteristic oscillations are excited, then the process in the 'close!
system will greatly differ from the process in the original.
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"Nevertheless, in real systems the exterior perturbations are far
from arbitrary. Generally, one or several of the elements of the system
are subjected to the perturbations; the remnining move only in consequence
of thelr connection with neighboring elements. Under these conditions
eome of the characteristic oscillatlons of the system may either not build
up or build up only very slightly and do not indicate noticeable influence
on the osclllations of the process. So stated, the problem concerning
reduction of the order of the system of differential equations has meaning
and is very real inasmuch as the order of the system of equations is de-
termined not by the essence of the physical problem but by that degree of
idealization which we introduced.

"Our present work 1s devoted to the investigation of the possibility
of utilizing the method of moments for the solution of the problems
stated o"

Fundamenteals of the method of moments are presented in the following
works .

l, Yu. V. Vorob'yev, "Orthogonal Polynomiel Operators and Approxi-
mating Methods for Determining the Spectrum of Linear Bounded Operators,”
Uspekhi Matematicheskikh Nauk, 9, No 1 (59), 195k,

2, Yu. V, Vorob'yev, "Application of Orthogonal Polynomial Operators
for the Solution of Nonhomogeneous Linear Equations” (in printing).

3+ Yu., V, Vorob'yev, "Method of Moments for "Non-Self-Conjugate
. Linear Operators and Acceleration of the Convergence of Linear Iteration
Processes" (in printing).

L, A. N. Krylov, "Concerning Numerical Solution of Equations by
Which the Frequency of Oscillations of Material Systems Are Determined,”
Izv. AN SSSR, seriya fiz. mat., pp 491-539, 1931,
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VII. MEDICINE

Bucteriology

80. Use of Brucellar Bacteriophage

"Brucellar Bacteriophage and Prospects for Its Use," by M. S.
Drozhevkina, Rostov-na-Donu Scientific Research Antiplague
Institute; Moscow, Zhurnal Mikrobiologli, Epidemiologii, 1
Immunobiologil, Vol 28, No 9, Sep 57, pp 3-7

This article presents the results of research performed for the
purpose of isolating a pure race of brucellar bacteriophage and studying
it in detaill. Earlier attempts by other investigators to isolate this
bacteriophage and to reinforce its replication are referenced. It is
mentioned that a stable laboratory race was obtained by Drozhevkina in
1951; the phage has been more recently isolated (1957) from the blood of
brucellosis patients and from aborted animal fetuses. Races isolated
from patients and animals were found to be weaker and less active than
those obtained from standard strains of Brucella; essential differences
in lytic action has also been ohserved.

By the experiments described, the author sought to explain the re-
lationship of forms and dimensions of sterile patches produced by bru-
cellar bacterlophage to the strain of Brucella on which the phage acted
and to the composition of the culture medium, its consistency, and the
thickness of the agar layer. The possibilities of using this method in
addition to other accepted methods for typing phage were examined.

It is reported that antiphage mor =2va was prepared in 1951 by immu-
nizing rabbits; the action of these se:.. on different races of bacterio-
phage is presented in a table. Pure races of phage were observed to
replicate giving rise to secondary cultures after complete lysis of the
initial culture; a second table shows results of testing the sensitivity
of secondary cultures to different races of phage.

Evidence is offered to support the existence of different types
within phage races. The Asheshov method is recommended for study of
phage-sensitive secondary cultures which differ from initlal cultures
in susceptibility to different races of phage.

As a result of intensive study of the large collection of brucellar
bacteriophage at the author's disposal, the presence of Vi- and O-phages
in Brucella was established. The basic properties, characteristics, and
action of these phages are discussed in detail.
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The presence of lutent bucteriophoage in Brucella cultures was in-
vestigated. Twenty-four stroins of Br. melitensis and four strains of
Br. avortus (ull free from bucteriophage) from the Museum of Live Cultures
of the above-mentioned institute were employed in these tests. The mor-
phology of the cultures wos altered by frradietion with ultraviolet rays;
a high percentuge of the cultures subjected to this treatment were found
to contain latent bacteriophage.

Lytic and symbiotic forms of brucellar bacterlophage are discussed.
In the process of investigating possible practical uses of phage, & new
diagnostic preparation, polyvalent brucellar bacteriophage contalning both
Vi- and O-phage, was employed. A large number of "atypical" strains (59
end 168) were identified in cultures obtained from aborted lambs and blood
from human patients. It was possible to determine the brucellar nature
of these cultures within one day by the bacteriophage method. Polyvalent
diagnostic serum is recommended for widespread use by antibrucellosis
labvoratories for rapid identification of Brucella,

On the basis of the tests with antiphage serum obteined from rabbits,
this serum is also recommended for use by medical and veterinary bacterio-
logical laboratories. Diagnostic Vi-serum and Vi-phage are considered to
be especlally valuable in cases in which the presence of Vi-antigen in
cultures makes theilr identification difficult.

Possible therapeutic value of brucellar bacteriophage was also con-
sldered in connection with these experiments. Phage was isolated from
almost all portions of blood taken from patients, but differed in strength
and titer. A definite correlation between inerease in bacteriophage titer
and improvement of the patient's conditions was noted. Results of phage
therapy of experimental brucellosis revealed that significant changes
occur in the animal organism due to the effect of bacteriophage. The in-
troduction of bacteriophage into guinee pigs and rabbits with bruceliosis
resulted in deallergizatiorn of the animals, more rapid increase in ag-
glutination titers, increase in the physiological reactivity of the organ-
ism, and acceleration of the disappearance of the pathogen. The author
conslders further investigation of brucellosis therapy with specific
bacteriophage promising.

It was concluded as a result of 7 years' study of brucellar bacterio-
phage that a stable laboratory race of this organism had been obtained;
that the usc of specific bacteriophage at a glven stage of brucellosis
facilitated diagnosis; and that phage had prospects as one component of
brucellosis therapy.
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81. Comparative Chemical Composition of Virulent and Avirulent Flague
Strains

"The Problem of a Comparative Study of the Chemical Composition
of Virulent und Avirulent Streins of the Plague Microbe," by
. V. G, Akimenko and Ye. N. Aleshina, Tr. Rostovsk.-n/D. gos.
n.-i. protivochumn. in-ta. (Works of the Rostov-na-Donu State
Scientific Research Antiplague Institute), 1956, No 10, pp 90-
95 (from Referativnyy Zhurnal -- Bloioglya, No 23, 10 Dec 57,
CPYRGHTAbstract No 96858, by A. S. Shevelev)

"The chemical composition of 2-day cultures of a virulent strain of
Pasteurella pestis and the EV vaccine strain were investigated. Both
strains were grown on nutrient medium of the same [production] series,

The presence of amino nitrogen was detected in both strains. Total nitro-
gen amounted to 11.7% in the virulent strains and 11.28% in the avirulent
strain. Biluret and xanthoproteic tests and tests for tyrosine, tryptophan,
tryptophan with glyoxylic acid, arginine, and histidine were positive with
the hydrolyzates of both strains. Tests for free phosphorous were defi-
nitely positive with the hydrolyzates of the virulent and vaccine strains;
however, in the latter, the tests were brighter; 0.62% phosphorous was pres-
ent in the virulent strain and 1.,13% in the aviruilent. More hydrocarbons
. (6.33%) were found in the virulent strain than in the avirulent (5.3%).
Lipoids constituted 6.07% of the former and 6.75% of the latter. Total
quantity of inorganic substances cunstituted 6.42% of the virulent strain

. and 6.60% of the avirulent strain.”

82. Improvement of Differentiation Between B. pseudotuberculosis ro-
densium Pfeifferi arnd Past. pestis

"The Problem of the Improvement of the Differential Diagnosis
letween Past. pestis and B. pseudotuberculosis rodentium Pfeif-
feri," by M. S. Pylenko, Tr. Rostovsk.-na-D., gos.n.~-i. proti-
vochym. in-ta. (Works of the Rostov-na-Donu State Sclientific
Research Autiplague Institute), 1956, No 11, pp 39-48; (from
Referativnyy Zhurnal -- Bilologiya, No 23, 10 Dec 57, Abstract -

CPYRQ@IqT96059, by M. Ya. Boyarskaya)

"The speediest and most convenient method of differentially diagnos-
ing the plaguc and pscudotuberculosis pothogens is 2 +est for bacterio-
- phage specificity. In view of the shortcomings of this specificlty test,
methods were investigated for improving it. All the tests were conducted on
3% Martin's agar. The test cultures were grown directly on bouillon at
. 18-20 degrees and then loop transferred to the agar surface by carefully
spreading over an area of 2cm®, After drying this loop culture, the
bacteriophage was selected and carefully applied to the center of a sown
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area, The culture was then placed in a thermostat at 18-20, 28, and 37°.
The lysis of a culture by the pseudotuberculosis as well as the Plague
phage 1s significantly slower on a solid medium than on a liquid medium.
Plague cultures can be lysed only by an undiluted pseudotuberculosis
phage, but a pseudotuberculosis culture can be lysed in a dilution of 103.
Tests with the plague bacteriophage can be conducted at room temperature
(18-20°) with good results after one or 2 days. For a tentative determi-
nation of the nature of microbes, the pseudotuberculosis bacteriophage can
'bcou:ed not only full-strength but also in the diluted state at 18-20 and
30°,

83, Chinese Find Complement-Fixation Test Better Than Other Plague De-
tection Methods

"Complement Fixation Tests for the Dete-~tion of Plague In-
facted Rats,” by Lu P'in-chang SF‘ Ji ?%1), Ts'al Chu-ch'in
‘ i '\.g, Liu Jen-han (4. 41X 5};) , and Weng Wen-yuan

{E Z_ 1), Fukien Plague Prevention Center; Peiping, Wei-
sheng-wu Haueh-ﬁg% (Acta Microbiologica Sinica), Vol 5 , No & )
51-45

Nov 57, ®p

This item describes a complement-fixation test, using a specific and
absorbed plaguc antiserum, by which the suthors successfully detected the
Plague antigen in the tissues of decomposed rats after the artificially
infected animals had been dead for as long as 20 days. The rate of de-
tection by this method was 100 percent, as compared with 84.8, 39.3, and
15.1 percent by Ascoli's test, blood-gentian-agar cultivation , and animal
inoculation methods (cutaneous, intra- and subcutaneous), respectively.
The antiserum used in the complement-fixation tests was prepared by the
authors, had a titer of 1:1,280, had undergone agglutinin absorption by
Bacillus pseudotuberculosis, B. typhl murium, B. coli, B. paratyphi, and
transformed bacilli; and contained a preservative of mercury ‘thiosalicy-
lﬂteo

The authors briefly review reports of earlier attempts by Western and
Soviet sclentists to employ the complement-fixation test in the detection
of human and murine plague infection and note that their methods have been
of no value in dilagnosis.
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8h. Ancelerated Dacterial Methods of Diagnosing Tularemia

"Methods for Speeding Up the Bacterial Diagnosis of Tularemis,"
by M. S. Drozhevkine and T. I. Puchkova, Tr. Rostovsk.-n/D.
gos. protivochumn. in-ta, (Works of the Rostov-na-Donu State
Antiplague Institute), 1956, No 10, pp 167-186, (from Refera-
tivnyy Zhurnal -- Biologiya, No 23, 10 Dec 57, Abstract No

CPYR(ﬁq%'Te, by A. S. SheveleV)

"A method of speeding up the bacterial diagnosis of tularemis is
based on the killing of infected animals soon after infection followed
by bacterial Investligation of the organs. Positive culture results have
been obtained within several hours after infection of mice and guinea
pigs. Best results were obtained by culturing on a liquid egg yolk medium.
By conducting the bio-tests on wild rodents, cultures of the pathogen from
animals which died from tularemia could be isolated 5-6 days earlier. In
addition, after the infection of white mice with ten microbe bodies, the
pathogen was isolated from the site of infection within 6 hours, within
12 hours from the regional lymph nodes, and within 3 hours from the spleen
and liver. In gulnea plgs, infected with 100 microbe bodies, tularemia
bacteria were isolated within 1-2 hours after infection. Such an early
bacterial diagnosls can be utilized even in large-scale bio-testing. A
method was also proposed for investigating the punctate from the site of
administration and from the regional lymph nodes. With this method, a
small amount of the liguid is taken into the syringe -- it 1s recommended
that a small amount of egg yolk medium be taken in through the syringe
needle to begin with -- after which a culture is made on a solid or liquid
medium. In a number of animals, the tularemia bacteria can be isolated
within 24 hours; the best culture from the punctate material can be ob-
talned 2-3 days after the administration of the teacteria; however, best
results from a punctate of the regional lymph nodes take a little longer.
The best results, which give a 100% guarantee of isolating a culture, are
obtained by a simultaneous collection of material from s puncture of the
administration site and the regional lymph nodes."

85. Properties of Pseudotulerculosis Bacteriophage

"Pseudotuberculosis Bacteriornage and Its Properties,"” by R..I.
Kontlyarova, Works of the Caucasian and Trans-Caucasian Scien-
tific Research Antiplague Institute, 1956, Issue No 1, pp 23h-
24l (from Referativnyy Zhurnal -- Biologiya, No 23, 10 Dec 57,

CPYRGHT Avstract No 96639, by Ya. L. Reutenshteyn)

"After sowing a 9-day culture of Bacillus pseudotuberculosis ro-
dentium No 8 in Martin's bouillon on agar media, a noticeable number of
ebnormal colonies (hyalin-gray), pitted with phages, were grown. Isolated
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from these colonies on homologous and heterogeneous Bacillus pseudo-

, tuberculosis rodentium No 4 eighteen-hour cultures , the phage displuyed
a wide band of activity. In eddition to the pseudotubercular cultures
(41 of the 42 strains tested), it caused the lysis of virulent end aviru-
lent strains of B. pestis (the S & R form) and certain strains (1l of 32)
of the intestinal typho-dysentery group (R-forms). The phage was not
active agalnst the S-form of the latter group.

"Editor's note: Date concerning the isolation of a pure phege cul-
ture (from separate sterile patches) was not cited in the work.”

86. Museum of Live Cultures Established in USSR

"Work of the Museum of Live Cultures," by N. A. Demina, Medit-
| sinskaya Parazitologlya 1 Parazltarnyye Bolezni, Vol 26, Ne 2,

CPYRGH’PI'Z‘—‘-PT o7, Pp 252-253

"In accordance with crder No 205a of the Ministry of Health USSR, the
Museum of Live Cultures of pathogenic and conditionally pathogenic micro-
organisms belonging to various categories -- Bacteria, Rickettsis, Viruses,
Protozoa, Spirochetes, and Actinomycetes -- was organized in the USSR on
30 April 1955. Responsibility for the organization and direction of the
Museum of Live Cultures was delegated to the State Institute for the Con-
trol of Sera and Vaccines. Five institutes were designated as affiliates
of the museum and were made responsible for accumulating collections of
cultures in accordance with their specialties., The Institute of Malaria,
Medical Parasitology, and Helminthology, Ministry of Health USSR, was made
responsible for assembling a collection of strains of Protozoa, Spiro-
chetes, and Actinomycetes,

"The pursuance of research along the following lines is specified by
a directive of the Museum of Live Cultures:

"1, The recording of cultures of bacteria occurring in the USSR and
their registration

"a, Compilation of a list of cultures maintained in various
laboratories of the Boviet Union and their registration

. "b, Belecting cultures which cun be catalogued and affixing
catalogue designetions to them

"o. Registration of tha selected cultures in the All-Union
Catalogue of Strains ‘

"4. Registration of the indicated cultures in the Iaternational
Catalogue of Strains,
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"2. Study of existing strains: +their classification, ldentification,
and development of methods of culturing and mailntaining them under con-
ditions which ensure thelr stabillty, etc.

"Standardization of the specifications for recording, registering,
handling, and studying strains of pathogenic and conditionally pathogenic
microorganisms is highly significant. Centralized registration will give
complete characteristics of strain predominance in the USSR and will pro-
vide for preservation of the strains registered.

"In accordance with what has been presented above, the Affiliate of
the Museum of Live Cultures established at the Institute of Malaria,
Medical Parasitology, and Helminthology, Ministry of Health USSR, asks
institutes, sanitary-epldemiological stations, and other ilnstitutlons
having cultures of strains of Protozoa, Splrochetes, and Actinomycetes in
their laboratories to report to the institute (Moscow, Malaya Pirogovskaya
ul., d. 20, N. A. Demina) which of these strains can be registered in the
Museum of Live Cultures and included in the collection of strains of cul-
tures existing in the USSR.

"In carrying out this task it should be kept in mind that only those
strains about which the followling facts are known can be included in the
collection: where, when, from what, and by whom (by what institution or
laboratory) the strain was isolated; on wha® medium it was maintained from
the time of isolation; approximately how many inoculations and passages it
has undergone; to what extent the strain has been studied, what its charac-
teristics are, and along what lines further study has been proposed. How-
ever, the absence of any of the polnts enumerated concerning an original
individual strain which is of interest for one reason or another does not
exclude the possibility of entering it in the catalogue of strains.

"After obtaining this information, three coples of the special cata-
logue label will be sent to the institution which sends it in, one of
which will)l be kzpt in the institution; the other two will be forwarded
to the affiliate of the museum: the first -- for the affiliate, the
second -- to be sent to the Central Museum of Live Cultures.

"Order No 205a suggests tliat directors of institutions in which
strains of microorganisms registered in the Museum of Live Cultures are
kept select from among their cowcckers ienponsible persons to whom the
functions of correct handling and maipr’icenance of strains can be delegeted.

"In selecting culture strains for registration in the catalogue of
the Museum of Live Cultures, 1t should be kept in mind that conditions
which assure the preservation of these strains and guarantee their sta-
bility insofar as possible should exist or be created in the laboratory.
In the event that strains are lost, or spontaneous changes in their
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properties occur, the person responsidble for sustaining and preserving

the particular strain 1s obliged to report these conditions to the affili-
ate of the Museum of Live Cultures at the Institute of Melaria, Medical
Parasitology, and Helminthology, Ministry of Health USSR. Once reglstered,
a strain cannot be destroyed without the agreement and authorization of
the affiliate of the Museum of Live Cultures.

"It 1s also a function of the Museum of Live Cultures to act as an
intermediary in arranging exchange of strains of microorganisms both
between laboratories inside the USSR and abroad. Institutions responsible
Zor maintenance of particular strains are authorized to send aveilable
cultures to other laboratories in the USSR and abroed. In transmitting
strains, all requirements specified in the Instructions confirmed by the
Ministry of Health USSR, 19 March 1954, on the storage, handling, and dis-
position of pathogenic cultures of bacteria, viruses, and other organisms
and bacterial toxins and poisons of animal origin should be observed."

87. New Method of Diagnosing Rabies

"Rapid Diagnosis of Rabies" Moscow, Meditsinskiy Rabotnik,
CPYRGHT- 4pr 58, p 4

"Aspirant L. M, Trubina, under the direction of R, M. Shen, developed
& rapld method for diagnosing rabies during life and posthumously at the
Institute of Virology, Academy of Me‘iical Sciences USSR,

"Using young mice for biclogical tests, it was possible to arrive at
& reliable diagnosis within 4-5 days instead of the usual 10-12. A suit-
able and simple accelerated method was developed for obtaining fine paraf-
fin nec's.iona of tissue to be examined and for contrast staining of this
tissue.

88. Polysaccharide Fracbion of Xisterslla monocytogenes

"A Method of Obtaining and Berologically Studying the Polysac-
charide Fraction of Listerella Monocytogenes," by A. A. Kudrya-
kov and G. Ye. Reznikova, 8b. rabot. Vologod. n.-i vet, opytn.
st. (Collection of Works From the Vologodsk Beientific Research
Experimental Veterinary Station), 1956, Issue 3, pp 58-61 (from

Referativnyy Zhurnal -- Biolopiva, No 23, 10 Dec 5T, Abstract
No , by M« A, Gruzman

CPYRGHT

"A method is desoribed for cbtaining and purifying the polysaccharide
from a culture of L. monocytogenes. The obtained polysaccharide gave a
clear ring reaction with Tisterella serum even with a dilution of 1:70,000,
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The polysaccharide did not react with normal or paratyphoid sera, thus
displaying strict specificity. In an attempt to immunize two rabbits,
the polysaccharide was not immunogenic. With the aid of a modified
Pfluger method, according to the autbor, a pure polysaccharide possessing
strict specificlty can be isolated, however, it does not possess anti-
genic properties, i.e., 1g not a wholc antigen."

89. Culturing the Virus of Lymphocytic Choriomeningitis

"Culturing the Virus of Lymphocytic Choriomeningitis on Growing
Human Embryo Tissue," by M. I. Levi, Tr. Khar'kovsk. n.-i. in-ta
vakteil 1 syvorotok (Works of the Khar'kov Scientific Research
Institute of Vaccines and Sera), 1956, 23, pp 281-284 (from
Referativnyy Zhurnal -- Biologiya, No 23, 10 Dec 57, Abstract

CPYRGHT o 96692, by G, D. Zesukhing)

"Lung and brain tissue from human embryos was ground up. Two to
three drops of virus-containing material was added to the tissue pieces.
After 15-20 minutes, 2-4 drops of chick embryo extract was added; 8-10
drops of chick heparinized plasma, 1l4-18 drops of Erl's salt solution,
tissue pleces, virus and chick embryo extrac® irere then added to a Carrel
flask. o the top of the congealed plasma were added T-10 drops of horse
serum, 15-20 drops of saline solution, and 1-2 drops of chick embryo ex-
tract. The supernatant liquid, obtained after carefully centrifuging the
ground pieces of tissue, was used for the virus passage. To detect the
presence of the virus in the tissue culture, the passage emulsion was in-
trocduced into the brains of white mice, Ten yassages were conducted with
the lung tissue and the virus was detected consistently. Guinea pigs
infected with the material from the ninth passage did not become infected.
Six passages were conducted with the brain tissue; the virus was detected
only in the first passage.”

90. Antlgens of Listerella monocytogenes Studied

“0On Bacterial Antigens From Listerella monocytogenes and Their
Effect on the Rabbit (Intracutaneous Test)," by G. Zipplies,
Research Institute for Vaccines, Dessau; Leipzig, Archiv fuer

gfﬁerimentelle Veterinaermedizin, Vol 11, No 5, 1957, pp 016-
3

The trichloroacetic-acid method was used to obtain a component from
strains of Listerella monocytogeners which can be precipitated with acetone
or alcohol, is soluble in water, and mol-positive; and a component which
1ls precipitated by trichloroace*ic acid, mol-negetive, but positive to
bluret, ninhydrin, and sulfoszlicylic acid. Both fractions proved to be
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antigens in the rabbit experiment and produced characteristic changes in
the blood. They were pyrogenic. These extracts were obteined from the
so~called I-forms of the laboratory strains or from those which had dis-
sociated to a great extent into S and I-colonies. Further experimentation
should show whether, here too, as in the case of gram negative bacteria,
the smooth forms are rich in carbohydrates and deficient in protein,
whereas the opposite conditions prevall in the case of the rough forms,
‘in which the pyrogenlc properties enter into the protein phase, The
latter condition was observed even in these experiments.

For a skin reaction to be produced in rabbits, using the above frac-
tions as antigens, through intracutaneous administration of U.l milliliter
with about 0.25-mg effective substance, the animals must be, or must have
been, in antigenic contact with living Listeria germs. Additional experi-
mentation should show whether, with intensively prepared animals (in the
jense just mentioned) and with fractions obtained by other methods, the
results might be improved.

Suspensions of dead bacteria can likewise produce a skin reaction in
senslitized rabbits.
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91. Chinese Maintain Pure Strains of Toxoplasma mnd Rickettsia Obtained
From Material of Mixed Infection by Serial Paszage

"Studies on the Isolation of Pure Strains of Rickettsia and
Toxoplesma From Materiasl of Mixed Infection,” by Yu En-shu
(5 % ), Fukien Heslth and Epiéemic Prevention Station
(1% g 7 i 3% ); leiping, Chung-kuo Shou-i-hsueh Tsa-
chih (Chinese Veterinsry Journal), No 2, 1958, pp 38-4O

This article reports controlled experiments conducted in a search for
a method by which pure strains of rickettsia and toxoplasma could be
1solated from material of mixed infection and passed through white mice.
The author points out that such a method is extremely importaut from the
standpoints of etiology and epidemiology. The study war inspired by past
attempts to recover the tsutsugemushi rickettsis from infected rabbits by
animal 1inoculation. In those earlier experiments, rickettsiae isolated
from the liver and spleen tissues of rabbits disappeared after the third
serial passage in mice. Instead, there appeared on the ascitic smears
large concentrations of toxoplasma, which resained through many subsequent
serial passages. Nevertheless, the possibility of latent rickettsial in-
fection was ever present.

In preliminary experiments to find factors which would destroy one
of the organisms without effecting the other, the author discovered that
over an hour of refrigeration at minus 18 to minus 20 degrees centigrade
caused toxoplasma to lose 1ts 1infectivity completely but had’ no affect on
rickettsia. On the other hand, a 0.5-0.l-percent garlic extract killed
rickettsia in an hour at 37 degrees centigrade but.a concentration of less
than one percent had no effect on toxoplasma. '

Therefore, taking advantage of these two organismws' different sensi-
tivities to low temperatures and to a chemical substance in garlic, a
technique was developed by which "pure strains of rickettsia and toxoplasma
were isolated from material of mixed infection and their purity maintained
in vhite mice for 5-7 generations." Details of biological and serological
tests which indicated that each isolated strain was free from any latent
form of the other are also presented. '
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92. Influenza Virus Studied in Hungary

"Virus Hes Been Imprisoned So That Science Can Observe It,”
by K. Gy., Budapest, Esti Hirlap, 29 Nov 57, p 3

The laboratory of the Department of Virology of the National Instltute
of Public Health (Orszagos Kozegeszsegugyl Intezet) is equipped with a 2-
meter electron microscope.

According to Dr Istvan Hollos, head of the: electron mlcroscore labora-

tory, the institute has been inveatigating the virus of Asian iniluenza.

Communicaeble Diseases

93. Huddleson Reaction Tested for Detecting Brucella in Milk Procucts

"The Problem of the Suitability of the Slide Method of Agglutina-
tion (Fuddleson Reaction) for Determining Contamination of Milk
Products With Brucella,”" by T. Ye. Klyuchareva, A. S. Polyakova,
and N. S. Yesikova, Laboratory of Tashkent Ci%y Sanitary-
Epidemiological Station; Moscow, Zhurnal Mikrobiologii -
Epidemiologii, i Immuncbiologii, Vol 28, No 9, Sep 57, p 31

This article is an evaluation of the Huddleson method for detecting
Brucella in milk products in the above-mentioned laboratory, where the
method has been in use aince August 1956. A table shows results of in-
vestigating six milx products in this manner. Analysis of the data obtained
revealed that those produc’s in which acidity was higher than 80° Terner
gave positive reactions. In a number of cases 1t was possilile to examine
the fresh milk Trom which the products giving a positive reaction had heen
prepared; the agglutination reaction of the initial material was negatlve
in these cases. In special experiments arranged to determine the relation-
8hip between positive agglutinatlion reactions and the degree of acidity
in wmilk products, samples of milk exhibiting negative Huddleson reactions
were feruented. Results are summarized in a table, which shows that a
positive reaction was obtaine’ ir all samples of milk in dilutions of
1:50 and 1:100 when acidity was higher than 80° Ternmer. The agglutina-
tion titer increased in proporiicn to the degree of increase in acidity.
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Agglutination was verformed with serum obtaincd by filtration through
two layers of gauze and ordinary writing paper or, in the case of curdled
milk, through filter paper alone. The sexrum obtained was subsequently
centrifuged to prevent the appearance of elements which could simulate
a, glutination, but the results remained unchanged. :

It was concluded that the Huddleson reacticn was not specific for milk
products in which the acidity exceeded 80° Terner.

oLk . 1Infection ..te and Course of Tular~mia

"The Importance of the Infection Site to the Course of
Tolaremia," by Ye. I. Kelytman, Tr. Tomskogo. n.-i. ni-ta.
vaktsin 1 eyvorotok (Works of the Tomsk Scientific Research
Institute of Vaccines and Sera), 1956, No 8, pp 220-223;
(from Referativnyy Zhurnal -- Blologiya, No 23, 10 Dec ;7.

CPYRGH'F¢tract No 96874, by A. S. Shevelev)

"The reaction of guinea pigs to the introduction of 1-20 microbes of
a virulent tularemia bacteria strain’ into various parts of the vody was
investigated. Pigs, infected in the Pleshy part of the fore foot, lived
the longest; all 17 pigs undergoing the test died later than the 15 control
animals which were lnoculated subcutaneously 1n the inguinal region. The
introduction of the bacteria into the lunge was most lethal; ten of the
11 pigs died 2-3 days earlier than the control animals. In addition, three
of the four animals infected through the kildueys died cariier than the
controls, and three of the seven infected through the spleen died earlier
than the controls, two of the seven pigs infected through the liver diled
earlier than tae controls (later -- three, and simultaneously with the
controls -- two). Necrotic foci appeared in the lungs only with direct
infection into the lungs."

Approved For Release 1999/09/08 : CIA-RDP82-00141R000100070001-6

-8 -




Approved For Release 1999/09/08 : CIA-RDP82-00141R000100070001-6

CPYRGHT

95. Rickettola burneti Viable for 125 Days in Milk

"Survivability of Rickettsia burneti in Milk and Milk Products, "
by R. I. Zubkova, Institute of Epidemiology and Microbiology
imenl Gamaleya; Moscow, Zhurnal Mikrobiologii, Epidemiologii 1
Immunobiologii, Vol 28, No 9, Sep 57, pp h2-L6

The purpose of the research reported in this article was to determine
how long Rickettsia burneti could survive in milk and various milk products
(Kefir, acidophilin, clabber, curds) and to investigate the resistance of
these products to the effects of temperature. The experiments were per-
formed with whole, artificially infected milk, sterilized at 5 atm. for
20 minutes. One series of titered, standard material prepared from a
culture of Rickettsia Burneti (Grita strain) on chick embryo yolk sacs,
vacuum dried and preserved in a refrigerator at 49 C, was used for in-
fection. The minimum infecting dose was 10-7 after dilution of the material
with whole milk. Chick embryos and frequently guinea pigs were used as
experimental animals. Milk from one goat was employed in all series of
experiments. A table is included to show the ability of R. burneti to
survive in artificially infected mwilk in relation to temperature and dura-
tion of heating.

The follcwing conclusions are presented on the basis of results
obtained:

"l. Rickettsia burneti survived for 125 days at room temperature
in artificially infected milk, and for 273 days (the length of observa-
tion) at 4°.

"2. The current method of pasteurization does not guarantee disinfec-
tion of milk from R. burneti; these organisms survive heating in whole
milk up to 90° for an hour and die in minutes at 100°.

"3. R. burneti survive in curds and one-day kefir but die in clabber
and acidophilin."”
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96. Venereal Disease Declines in Hungary

"A Good Report From the Dermatologists" (unsigned article);
Budapest, Estl Hirlap, 22 Dec 57, p 3

At the national congress of dermatologists Dr Ferenc Foldvari,
vniversity professor and director of the Institute of Dermatology and
Venereal Pathology (Bor es Nemikortani Intezet), announced that the
incidence of venereal disease is decreasing in Hungary. He added that
the length of treatment can be greatly reduced through use of penicillin.

Dr Istvan Karolyi,deputy director of the institute, maintained thet
during the past 10 years Hungery has risen to first place in the preven-
tion of venereal disease, even on an international scale. This is due
to free medical care and the extension of the welfare network.

According to Karolyi, "the most dangerous venereal disease" has
virtually disappeared in Hungery: in 1957, there were only 37 new cases
of syphillis in Hungary. Although there were more cases of gonorrhes, the
incidence of this disease has declined by 80 percent in the past 10 years.

Epldemiology

97. Spontaneous Outbreak of Tularemia ir Birds

"Thc Problemaf Spontaneous Infection of Birds With Tularemia,"
by N. I. Igolkin, Tr. Tomskogo n.-i. in-ta vaktsin i syvorotok
(Works of the Tomsk Scientific Research Institute of Vaccines
and Sera), 1956, No 8, pp 166-169 (from Referativnyy Zhurpal --

CPYRGI—%M No 23, 10 Dec 57, Abstract No 96875, by A. S. Shevelev)

"Eighty-eight birds (1l species) trapped in a swamp region, rat-type,
tularemia focus were studied. In 1955, the tularemia pathogen was isolated
from three species of birds; Crex crex, Sterna hirundo, and Cortunix
cortunix. All the infected birds were caught in an area inhabited by water
rats. In investigations of 43 birds (11 species) in 1956, the tularewmia
pathogen was not isolated.',During this period, the pathogen was not
isolated from mammels or arthropods, which indicates the extinction of
the tuleremia epizootic."
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98. Role of Chipmunk as Tick-Borne Encephalitis Carrier

"The Chipmunk as a Temporary Carrier of Tick-borne Encephalitis

Virus in the Tomsk Focus," by N. I. Igulkin, M. K. Tyushnyakova,

and Yu. V. Fedorov, Tr. Tomskogo n.-i. in-ta. vaktsin 1 sy-

vorotok. (Works of the Tomsk Scientific Research Institute of

Vaccines and Sera), 1956, No 8, pp 133-137 (from Referativnyy

Zhurnal -- Biologiya, No 23, 10 Dec 57, Abstract No 98202, by

T. N. Dunayeva)
CPYRGHT

"In the Tomsk focus of tick-borne encephalitis, Ixodes persulcatus
is a vector of the virus during all seasons of the year. The chipmunk is
one of the basic hosts of this species. Of 105 chipmunks trapped in
April-September 1955, ticks were found on 47 (a total of 151 ticks). The
ticks are found on the chipmunks in great numbers in June and July when
the tick indexes (nymphs and larva) are respectively T:1 and 3:1 (on all
animals investigated, including nondiseased ticks). During the rest of
the year the index amounted to 0.3-1.3 ticks. Two strains of tick-borne
encephalitis virus were isolated during June-August after virological
investigation of the chipmunks."

RETT
*

Hematology

99. Blood Preserved in Vitaminized Mineral Water of Armenia Is Used
Intravenously as Antishock and Plagma Substitute

"Preservation of Blood in Vitaminized Dilizhan and Ankavan
Mineral Waters. Use of Mineral Water of Armenia for In-
travenous Injections,"” by S. A. Akopyan, Nauchpve Trudy
Yerevanskogo Universiteta, Seriya Biol. Neuk. (Scientific

Works of Yerevan University, Biological Science Series),
No 5k, 6, 1956, 119-126, (from Meditsinskiy Referativmyy
Zhurnal, No 6, Section 1, 1957, p 97)

It has been estaulished that the mineral water of Dilizhan and Ankavan
(Armenia) stabilized with vitamin C retains its natural state for a long
time, and the iron which the water contains remains in its active and
ferrous form. This vitaminized water was used in experiments on rabbits
which received 15-20 ml/kg body weight, and the morphological and bioc-
chemical properties of blood were restored, on the average, ° d=ys sooner
than in animals thet bhad not received the mineral water treatmept. With
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The toxic dose of the vitaminlized mineral water used intravenously
has been established. Preliminary research has been completed which in-
dicates the possibility of preserving blood in vitaminized mineral water.
It has been established that the blood is preserved better and for a longer
time by adding glucose and saccharose to 1ts preservative.

In experiments on shock reaction in dogs, the reaction in response
to the transfusion of human blood preserved in vitaminized mineral water
wvas weaker than after transfusion of blood preserved by the usual methods.

In conclusion, mineral water of Armenia may be used intravenously as

an antishock agent and as a plasma substitute.

100. Changes in Bloud Inorganic Phosphorus Level and in Blood Sugear Content
Dependent on Rate of Oxldative Processes

"Correlation of Glycemia and of Phosphatemia With Respect to
the Intensity of Oxidative Processes,"” by T. L. Bykhotseva,
Sb. Rabot. Leningr. Vet. In-ta (Collection of Works, Lenin-
grad Veterinary Institute), 1956, Vol 18, 111-119 (from
Referativnyy Zhurnal -- Khimiya, Blologlcheskaya Khimiya,
No 2L, 25 Dec 57, Abstract No 26624)

Decreased rate of oxidative processes cauged by subcuteneous admin-
istration to rabbits of large dmses of chloral hydrate, or by the in-
travenous administration of NaNO,, more than doubles blood sugar level
and raises the level of inorganic phosphorus by 41-43 %.

Increased rate of oxidative processes may be accompanied by both rise
and fall of blood sugar content (depending on the level of adrenalin or

of insulin).

Analogous results are obtained after sugar ingestion. Therefore,
changes 1in inorganic phosphorus level in the serum are independent of blood
sugar level and are Jdetermined only by the intensity of oxidative processes.
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101. Research on Effect of Insulin and Largactil on Blood Sugar Content
in Hypothermia

"Regearch on the Effect of Insulin and Largactil on Blood

Sugar Content in Experimental Hypothermia," by XK. Karajc.if-
idis, Acta Physiol. Polon., 1956, 7, No 4, 469-hk76 (Polish)
(from Referativnyy Zhurnal -- Khimiya, Biologicheskiya Khimiya,
No 24, 25 Dec 57, Abstract No 26258)

In experimental hypothermia on rabbits under evipal narcosis when
body temperature falls to 25°, blood sugar level rises on the.average,
from 133.8 up to 165.4 mg %. After sugar ingestion, blood sugar level
of animals under hypothermia returns to normal more slowly than in control
animals.

Insulin is less effective during hypothermia (on the average by
35% ‘as comparcd with 50% under normal conditions) in decreasing blood
sugar content, and also in further decreasing body temperature.

Largactil, under the same conditions, aggravates hypothermic hyper-
glycemia .

102. Lvov Scientific Institute Describes ¥xpansion of Research on Problems
of Hematology and Hypothermia

"Blood Restores Life," by M. Mirskiy; Moscow, Meditsinskiy
Rabotnik, 14 Jan 58, p 3

The author describes an experiment on dogs under hypothermia which
lovers body temperature and slows metabolism--both lmportant factors in
delicate intracardiac operatious.

Docent D. G. Petrov and his scientific co-workers Z. P. Fedoro',
Ye. A. Tkach, and V. D. Yedkina who are working at L'vov Scientific Re-
asearch Institute for Blood Transfusion are studying the effect of blood
transiision and of blood subs‘itutes on animals under hypothermia while
suffering from blood loss, and their repor’s tell of favorable effects
of transfusion under the combined effects _f hypothermia and blood loss.
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The L'vov Sclentific Research Institute for Blood Transfusion is
investigating pressing problems of hematology and blood transfusion, and
one of these projects 1s the diacovery of new effective methods for blood
preservation. A method suggested by Prof I. I. Fedorov, and developed
at. this institute is the method of preserving blood in a preservative that
contains 96% ethyl alcohol. Special research indicates that processing
blood by this method (also called the alcohol-glucose-citrate method)
preserves blood for long periods of time without any cigns of hemolysis.

Experimental and clinical studies have proved that repeated trans-
fusions using alcohol-glucose-citrated blood produce favorable therapeutic
results in patients suffering from suppurative and septic diseases.

V. I. Bayuak has obtained interesting results on the effect of such blood
on proteln metabolism after massive blood loss.

Interesting research is proceeding on a two-stage method for preparing
erythrocyte suspension. The suggesticn for enriching saccharose-~glucose-
citrate solutlion used for preserving erythrocyte mass by the addition of
ethyl alcnhol has proved very effective. The preservative obtained by this
method safegucrds erythrocytes from the usual blochemical changes and
prevents their hemolysis for 30-.0 days and even longer. The alcohol-
saccharose-glucose~-citrate solution, as has been :stablished, can be used
for preparing erythrocyte suspension by the two-stage method at departments
19r blood transfusion at rayon hospitels.

New hemotherapeutic preparations -- protein hydrolysates -- such as
"aminokrovin" have been developed in recent years at this institute. R. lI.
Akimova, Senior Scientific Collaborator, has used "aminokrovin" in combina.
tion with erythrocytes and has reported in detail the therapeutic effects
of this combination.

The Lvov laboratory is wi.ll equipped with all necessary items for
scientific research, and the ei =rimental base is constantly expending.
Work will soon start on the comstruction of a biophysics biochemistry
laboratory This addition to the laboratory will be equipped with new
instruments for work with radiocactive isotopes.
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Iommunology and Therapeutics

103. Cutaneous Methods of Revaccination Against Brucellosis Evaluated

"Analysis of Data and Evaluation of the Cutaneous Method of
Revaccinating Meat-Combine Workers Previously Inoculated
Against Brucellosis," by L. N. Zhukova, Sverdlovskaya Oblast
Sanitary-Epidemiological Statlon; Moscow Zhurnal Mikrobiolcgii,
tpidemiologii i Immunobiologii, Vol 2G, No 9, Sep 57, p 31

The effectivensss of cutaneous revaccination against brvcellosis
vas investigated among 392 workers of meat combines in Sverdlovskaya Oblast,
vhere brucellar cattle had been slaughtered and meat from brucellar animals
had been procepsed. Persons exhibiting positive, doubtful, and negative
serological and ullergic reactions were revaccinated by the cutaneous
method. No general or local rzactlons were reported; one with a slight
inflitrate developed.

Results of the revaccination were tested by serological react..ns
(Huddleson and Burnet tests) after 2 weeks, at which time definite im-
wapological shifts were noted. The index of the opsono-phagocytic reac-
tion also increased.

Evaluation of the cutaneous revaccination method on the basis of
the results obtained in these teste led the author v, conclude that the
method was simple and suitable, required no preliminary screening for
immunological reactions, did not cause local or general reacticns of the
organism, and produced immunological shifts within 2 weeks of revaccina-
tion. urther testing is required to determine the epidemfological
et'fectiveness of the method.
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10k. Phagocytic Therapy of Brucellosis

"Phago therapy of Experimental Brucellosis (A Preliminary
Report)," by M. S. Drozhevkina, T. I. Kharatinova, and V. S.
Uraleva, Tr. Rostovsk.-n.-D. gos. n.-1. protivochumn. in-ta.
(Works of the Rostov-na-Donu State Scientific Research Anti-
plague Institute), 1956, 10, 413-431; (from Referativnyy
Zhurnal -- Biologiya, No 23, 10 Dec 57, Abstract No 966L0,

CPYRGHY 4" A. Gruzman)

"The experiuents were conducted on rabbits and guinea pigs. The
agglutination titer of the infected animals receiving phage therapy
vas much higher than the titer obt=%ned from chose animals which did
not receive the phagocyte. After the first course of phage therapy, an
allergy skin test was much more sharply pronounced in the anirals receiv-
ing thg phage than in the control animals. After the second course of
phage therapy, which was conducted 10 days after the first, the allergy
reaction disappeared in some of the animals and was markedly decreased
in the others. At the same time, a sharp increase in reaction was noted
in the control animals. After the administration of the phages to healthy
animals, allergy changes in the organism were not observed. Leshchinskiy-
Kavetskiy tests on noninfected animals which received the phage were more
strongly expreased than tests on healthy animnals which did not receive the
phage, thus indicating changes in physiological reactivity. A noticeable
increase in the test index was recorded with infected rabbits receiving
the phage, while at the same time, a decreasc in the index was noted in
animals which did not receive the phage. Because of the phage action,
the rate at which the organism eliminates the pathogen is increased.

"The author contends that the wechanism of the phage action, in
addition to its direct effect on the pathogen, is expressed by action
on the nervous system which leads to the activation of the natural defeuse
mechanisms of the microorganism."
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105. Study of Efficacy of Live Tularemia Vaccine

"The Procblem of the Length and Intensity of Postvaccinal
Immunity Against Tularcmia," by O. P. Khizhiunskaya and

V. M. Stupnitskaya, Tr. Rostovsk.-na-D gos. n.-i. pro=-
tivochumn. in-ta. (Works of the Rostov-na-Donu State
Scientific Research Antiplague Institute), 1956, No 10,

pp 205-207; (from Referativnyy Zhurnal -- Biologiya, No 23,
%PTDQC 57, Abstract No 96870, by A. S. Shevelev)

CPYRG

"An occurence of tularemia ls described even though a marked positive
test for tuleremia was recorded 5 years after immunization with a live
tularemia vaccine. The tulareuia developed a week after a doctor came in
contact with some infected material. The infectlon, wpparently, was trans-
mitted through the conjunctiva of the eye, since a mild form of tularemia
developed in the eyes. The disease continued for 3 months. Mice infected
with the conjunctiva extract died &5 a result of tularemia."

106. Study of Immunogenic Properties of Vaccine Strain of B. tularense

"Study of the Immunogenic Properties of a Vaccine Strain of

B. tularense During the Process of Growth and Division at a

Temperature of 37°," by T. I. Puchkova, Tr. Rostovsk.-na-D.

n.-i. protivochum. in-ta. (Works of the Rostov-na=Donu

Scientific Research Antiplague Institute), 1956, No 10, pp 197-

199 (from Referativnyy Zhurnal -- Biologiya, No 23, 10 Dec 57,
CPYRGmstract No 96868, by A. S. Shevelev)

Appro

"A culture of a vaccine strain of “he tularemia microbe, at various
intervals after the beginnlng of growth at 37°, was administered subcu-
taneowsly in standurd doses to mice and guinea pisgs. Initially the viru-
lence of the vaccine strain when administered to mice increased by degree
as the culture grew older. Maximum virulence (loss of 15 out of 20 mice)
was observed after infection by cultures grown at 37° from 24 to 48 howrs;
3-day cultures produced a loss of 9 out of 20 mice; and 5~day cultures,
one mouse. Cultures grown at 370 for 5-10 days became avirulent. One to
2-day cultures displayed greater immunogenity in the vaccination of mice.
With a longer growth time at 37°, a progressive lowering of immunogenity
was observed. In the experiments on guinea 1.gs, complete immunogenic
properties were cbserved only with 24.36-48-hour cuitures. The 17-18-hour
and 3-5-day cultures produced very weak immunity (Loss of one out of ti°n
pigs in lmmunity tests). When the pigs were immunized with 10-15 dsy
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107. Immunological Reactions in Tularemia

"Immunological Reactions in Persons Who Have Had Tularemia and
Vaccinated Persons," by V. P. Sekundant, Khashchevarskiy Rayon
Hospiial, Kirovogradskaya Oblast; Kiev, Vrachebno;: Delo, No 2,
1958, pp 175-180

This report describes a laboratory investigation of persons vwho had
had tularemia and vaccinated persons; the investigation was performed
7-9 years after an outbreak of this disease. The following three reac-
tions were employed in the tests: the intracutaneous tularin test (allergic),
the agglutination reaction with tularemia diagnosticun (serological), and
the opsono-phagocytic reaction (OPR). It is noted that the outbreak hud
been of murine origin; infection occurred chiefly through water and food
products. These reactions mentionell above are described in detsil. The
largest number of persons examined bad had tularemia; others had been
inoculeted ageinst the disease., and some hud been present in the epidemic
focus but had not been inoculaied and had not become infected. Cont 0l
groups were also checkrd.

It is reported that the epider..c consisted primarily of the visceral
form of tularemia, with small percentages of the anginous bubonic, and
bubonic-ocular forus also occurring sporadically. Inapparent (asymtomatic)
forms are offered'as a possibile explenation for the occurrence of immuno-
logical reictions in ostensibly heelthy individuals. A significant immune
contingent was present in the wpidemic area but did not contract the diseesse.

Results of the tulurin and ggglutination tests are discussed. It is
mentioned that inocula.ion with live tularemia vaccine caused agglutinins
to appear in the blood of vaccinated persons; positive serological reac-
tions were obtained 5-7 years after vaccimation. The author points out
that serclogical reactions can be used to detect the chronic form of tula-
remiea in old foci.

Two tables show ‘ie agglutination titers of sera in pertons examined
and secondary serum reactions, and results cf the opsono-phagocytic
reaction in the diagnecsis of tularemia. Dry live tularemia vaccine was
used as antigen in these tests. These reaults are analyzed in the text.
The antigenic similarity between the tularewis and brucellosis pathogens
is considered.

Approved For Release 1999/09/08 : CIA-RDP82-00141R000100070001-6

..92..‘



Approved For Release 1999/09/08 : CIA-RDP82-00141R000100070001-6

It 15 concluded that the opsono-phagocytic reaction is as specific
for tularemia as for brucellosis. This index was most pronounced in per-
sons who had had tularemia. The opsono-phagocytic reaction with tularcmia
antigen 18 recommerded for use with other immunological reactions as a
method of determining the maintenance and intensity of ilmmunity to tularemia
ir persons who have had the disease and in vaccinated persons. Thieg reac-
tion is also considered to be prospective for detecting chronic tularemia
among persons in old epidemic foci.

108. Chinese Test Methods for Preparjng Encephaliitis Vaccine

"Studies on Methods for Preparing B-Type Encephalitis Vaccine.
I. Effect of the Type of Diluent and Partial Removal of Mcuse
Brain Tissue on the Protective Titer of Vaccine in Stora e;" by
Lu Yum-yuan (4 7L 7L ) and Li P'ei-chun (& {)ﬁb G )s
vepartment of Virology, Chinese Academy of Medical Sciences;
Peiping, Wei-sheng-wu Hsueh-pao (Acta Microbiologica Sinica),
Vol 5, No L, Nov 57, pp 44l-U450

This item presents the details of experiments undertaken to compare
the quality of mouse-brain~tissue B-type encephalitis vaccine prepared by
using a physiologic salinc diluent with the quality of that prepared by
using a S-percent lactose diluent of pH 7.6 and to determine whether
partial removal of mouse brain tissue by centrifugetion has any effect
on the protective titer and keeping quality of such vaccines.

The Ching-wei-yenl Strain, which h.s been subjected to 19-20 seriel
passages in white wmice, was used in the preparation of the vaccines after
a method described in 1952 by Wang I-win ( - ¥, (\/) and Huang Chen-
hsiang (7 / 7y w%‘) for making formaldehyde inactlvated encephalitis
vaccine. Data comparing the protective tlters and keeping qualities of
both types of vaccine, with and without the removal of brain tissue, are
presented in tobles and grephs and discussed.

In their introduction, the authors state that the Chinese have been
invescigating formaldehyde~inactivated B encephalitis vacclne since Wang
and Huang in 1949 reported their successful preparation from virus strains
isolated in China. However, several important problems remain unsolved:
(a) the duration of effective protective titer, (b) whether elimination
of mouse brain tissue would affect the immunizing capacity, and (c)
whether the protective titer can be raiscd by the use of other dilueuts.
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The general opinion expressed in the few published reports on the investiga-
tion of these questions 1s that the removal of mouse brain tigsue would
lower the titer (Sabin et al, 1943) and, as pointed out by Shubladze &nd
others in 195)+, an effective protective titer cannot be maintained longer
than 6 months in P encephalitis vaccine.

Contrary to these opinions, the authors found that, for both saline
and lactose vaccines, the removal of 50-54 percent of the mouse brain tissue
by centrifuging at 2,000 rpm for 20 minutes did not cause & protective titer
lower than that of vaccine of the same type from which no brain tissue had
been removed. In fact, in a fev experiments, the protective titer was
slightly higher in the former than in the latter. This condition was
obtalned in tests which were run both right after preparation of the
vaccine and after 12 months' storage. According to the authors, this has
practical sigrificance, for it means the elimination of many adverse side
effects which would otherwise result from the use of vaccine with high
brain tissue content.

It was also found that the keeping quality of B encephalitis vaccine
prepared with S-percent lactose solution as diluent was superior to that
of wvaccine prepared with physiological salt solution as diluent. The
protective titer of the former dropped only 29-37 percent after a year's
storage at 4-5 degrees centigrade, whereas that of the physiological salt
solution vaccine stored under the same conditions dropped 60-7L percent
after 6 months and 91-96 percent after one year.

From the resvlts of their experiments, the authors deduced the follow-
ing concerning the effect of forraldehyde on the immunizing capacity of
the vaccine: In the preparation of vaccine, the point at vhich formaldehyde
is added as an inactivating agent may affect the immunizing capacity of
the finished prcduct. If added after the removal of brain tissue, the
formaldehyde content of the suspension may be too high and the antigenic
proverty of the virus would be destroyed. A lower protective titer would
result. The optimum amount of formaldehyde may possibly vary with the
prutety content of the virus suspension.
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